SPECIFICATION 
PHENOXYPROPYLAMINE COMPOUNDS 

This is a continuation in part of PCT/ JP00/03279 filed 
on May 22, 2000. 
5 Technical Field 

The present invention relates to a compound that acts on 
5-hydroxytryptamine (5-HT) neurotransmission. More 
particularly , the present invention relates to a novel 
phenoxypropylamine compound having selective affinity for and 

10 simultaneous antagonistic activity against a 5- 

hydroxytryptamine 1A (5-HTi A ) receptor in the central nervous 
system, as well as a 5-HT . reuptake inhibitory activity, which 
is useful as a pharmaceutical agent, and to a therapeutic agent 
for depression and the like, which contains this compound. 5- 

15 Hydroxytryptamine (5-HT) is also known as "serotonin". 

Background Art 
As a compound having an antagonistic activity against 5- 
HTi A receptor as well as an inhibitory activity on the reuptake 
of 5-HT, there are known, for example, 1- (4-indolyloxy) -3- (4- 

20 (3 , 4-methylenedioxyphenyl) piperidino) -2-propanol derivative (EP 
0722941) , 4- (4-f luorophenyl) -1- ( (6- (methylamino) indan-1- 
yl) methyl) piperidine derivative (WO 95/33721), 3 , 6-dihydro-N- 
methyl-N- (5-chloro-2-pyridyl) -4- (1-naphthalenyl) -1- (2H) pyridine 
propanamine derivative (US Patent No. 5472966), 3-{5- 

25 chlorobenzo [b] thiophen-3-yl) -5 , 6-dihydroimidazo [2 , 1-b] thiazol 
derivative (WO 97/02269), S- (-) -N- (2- (3- (2-naphthyl) - 
pyrrolidino) ethyl) -N- (2-pyridyl) cyclohexanecarboxamide 
derivative (WO 97/40038), (R) -3- (N-cyclopentyl-N-n- 
propylamino) -8-f luoro-5- (N-methylcarbamoyl) -3 , 4-dihydro-2H-l- 

30 benzopyran derivative (WO 96/33710), 3- (2- (4-methylpiperazin-l- 
yl ) benzyl idenel -1,3-dihvdroindni ^ r^ r - ; fuj<-, o -> / c c c - ^ 



JP-A-62-116557 discloses substituted benzyllactams , such 




as 2 -hydroxy- 1- [2- ( (2-oxo-4-pyrrolidinyl) methyl) phenoxy ] -3- (4- 
diphenylmethyl-piperazin-l-yl) propane and the like, which have 
a binding ability with a serotonin receptor and a muscarinic 
acetylcholine receptor, and which can be used for the treatment 
5 of senile dementia, Alzheimer's disease, cerebrovascular 
dementia and the like. 

Various diseases of the central nervous system (e.g., 
depression, anxiety) are considered to be caused by disorders 
of noradrenalin (NA) and 5-hydroxytryptamine (5-HT) , which are 

10 neurotransmitters. Accordingly, augmentation of 5-HTergic 

neurotransmission is considered to mainly influence depressive 
mood and anxious, whereas augmentation of noradreiiery ic 
neurotransmission is considered to influence retardation in 
depressive patients. The pharmaceutical agents, such as 

15 imipramine, desipramine and the like, which are most frequently 
used for the treatment of depression, are considered to act on 
depressive patients by improving neurotransmission of one or 
both of these NA and 5-HT. 

The activity of 5-HT is considered to relate to a number 

20 of various types of psychiatric disorders. In addition, 5-HT 
has been considered to be responsible for various conditions 
(e.g., eating disorder, gastrointestinal injury, control of 
cardiovascular system and sexual behavior). However, 
conventional antidepressants, such as imipramine, desipramine 

25 and the like, are defective in that they require 3-4 weeks or 
even longer time for the expression of an anti-depressive 
effect, which poses clinical problems. 

A combined use of various pharmaceutical agents has been 
considered in an attempt to accelerate expression of effects of 

the effect by concurrent use of a selective serotonin (5-HT) 




has been reported (Journal of Clinical Psychopharmacology , Vol 
17, No. 6, pp. 446-450) . It is known that the amount of 5-HT 
release in the brain does not increase much by SSRI alone, but 
when combined with a 5-HT 1A antagonist, the amount increases 
5 markedly (Neurochemical Research, Vol. 21, No. 5, 1996, pp. 
557-562) . Under such circumstances, the "5-HT enhancement 
hypothesis" was proposed with regard to the expression of the 
action of antidepressants by Blier and de Montigny (Trends in 
Pharmacological Sciences, 1994, vol. 15, pp. 220-226). The 5- 

10 HT enhancement hypothesis means that the effector mechanism of 
antidepressant rests in the enhancement of 5-HT release at a 
terminal. It is based on the understanding that the 
conventional antidepressants decrease the 5-HT release by 
single administration, but increase the 5-HT release and 

is express an anti-depressive effect only when they are 

administered consecutively. From those mentioned above, it is 
expected that a drug that promotes 5-HT release in the brain 
from the first can be a rapid onset antidepressant. In other 
words, a compound concurrently having a serotonin reuptake 

20 inhibitory action and a 5-HT iA antagonistic action is 

considered to be an antidepressant showing quick expression of 
an anti-depressive effect, namely, a rapid onset 
antidepressant . 

It is an object of the present invention to find a 

25 subgroup of 5-hydroxytryptamine (5-HT) receptor, namely, a 
compound simultaneously having selective affinity for and 
antagonistic activity against 5-HT 1A receptor in the central 
nervous system in mammals inclusive of human, which compound 
also having a 5-HT reuptake inhibitory activity. 

quiCKiy , wmcn is a so cd_L±ea rapia ji.se: ai.:iaepressar:i, c±::a 
compound useful for the treatment of 5-HT mediated diseases in 




neurosis, obsessive-compulsive disorder (OCD) , panic disorder, 
social anxiety disorder, seasonal emotional disorder, Anorexia 
Nervosa, Bulimia Nervosa, nocturnal enuresis, children's 
hyper locomotion , post-traumatic stress disorder (PTSD) , senile 
5 dementia, hemicrania, stroke, Alzheimer's disease, recognition 
disorder, hypertension, gastrointestinal injury, feeding 
disorders, premenstrual syndrome (PMS) , abnormal body 
temperature regulation, sexual disorder and pain, as well as 
for the treatment of abnormality in the cardiovascular system, 

10 treatment of drug abuse and the like. 

Summary of the Invention 
The present inventors have conducted intensive studies, 
and as a result, found that a novel phenoxypropylamine compound 
of the formula (I) , an optical isomer thereof and a 

25 pharmaceutically acceptable salt thereof have selective 

affinity for and simultaneous antagonistic activity against a 
5-hydroxytryptamine 1A (5-HT 1A ) receptor, as well as 5-HT 
reuptake inhibitory activity, and can be a useful 
pharmaceutical agent that meets the above-mentioned objects, 

20 which resulted in the completion of the present invention. 

Moreover, the present inventors have also found novel compounds 
of the formulas (II) and (III) to be mentioned below, which are 
the synthetic intermediates for the phenoxypropylamine compound. 
Accordingly, the present invention provides the 

25 following. 

i. A phenoxypropylamine compound of the formula (I) 




30 double bond or a single bond; 

X is a hydrogen atom, a hydroxy group, a C 1 -C Q alkoxy 




group, an acyloxy group or an oxo group; 
provided that when R 1 is a group of the following formula (2) , 
X should not be a hydrogen atom ; 
R 1 is a group of the following formula 




(1) (2) 




or 



(3) (4 ) 

wherein 



Y is O or S, 

Ar is optionally substituted aromatic hydrocarbon, 

R xs optionally substituted aryl group or optionally 

10 substituted aromatic heterocyclic group, 

R 5 is optionally substituted aryl group or optionally 

substituted aromatic heterocyclic group, 
Z is void or -CH 2 ~, and 

R 6 is hydrogen atom, hydroxy group, acetamido group, 

is carboxyl group, alkoxycarbonyl group, cyano group 

or Ci-C 8 alkoxy group; 
R is a hydrogen atom, a Ci-C 18 alkyl group or a halogen 

atom ; 

V is -CH 2 -, -0-, -S- or the formula -N(R 4 )- 

20 wherein R 4 is hydrogen atom, Ci-C 18 alkyl group or 

optionally substituted aralkyl group; 
W is void or -CH 2 - or -C(=0)-; 

R 7 is a C L -C 4 hydroxyalkyl group, an acyl group, 

an optionally substituted saturated or unsaturated 



f o rmu 1 a 
wherein 



is -C(=0)-, -C(=S)-, -CH 2 - or -S(=0) 2 -, and 
is a group of the following formula 



R 10 



/ 
-N 




R 

r 

< 5 > (6) (7) 
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(8) ' (9) (10) 



3_„n 7 ^! ^ ' — ° 12 
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f 

(11) (12) (13) 



or -NH-NH-R 15 

wherein R 10 and R 11 are each independently hydrogen 
atom, C!-C 18 alkyl group , optionally substituted 
aryl group, optionally substituted aralkyl group 
or alkoxy group, R 12 is hydrogen atom, optionally 
substituted aryl group, Ci-Ci 8 alkyl group, C!-C 8 
alkoxy group or acyl group, and R 15 is hydrogen 
atom, phenyl group, C^C^ alkyl group, Ci~C 2 
halogenated alkyl group, halogen atom, C 2 -C 4 
alkenyl group, Ci-C 4 hydroxyalkyl group, 
alkoxyalkyl group, alkyloxycarbonyl group, 
optionally substituted amino group, acetamido 
group, carboxyl group, acyl group, optionally 
substituted alkyloxy group, alkylthio group or 
cyano group; 



group or acyl group, and R"" and R" " are nor each 
hydrogen atom at the same time; or 



R 7 and W in combination may form a ring of the following 
formula 

E. 

(14) 




wherein 

5 E is oxygen atom or sulfur atom, and 

Q' is an optionally substituted 4 to 7-membered 

heterocycle having 1 or 2 hetero atom(s) selected 
from the group consisting of nitrogen atom and 
oxygen atom in the ring, in which case V is 
10 hydrogen atom; and 

Ra , Rb and Rc are each independently a hydrogen atom , a Ci-Cia 
alkyl group, a hydroxy group, a Ci~C Q alkoxy group, 
a halogen atom, an acyl group, a nitro group or an 
amino group; 

15 provided that when R 7 and W are bonded to form a ring of the 

above formula (14) , Ra, Rb and Rc are not each hydroxy group or 
C i - C 8 alkoxy group; 

an optically active compound thereof, a pharmaceutically 
acceptable salt thereof or a hydrate thereof. 
20 2. The compound of the aforementioned 1, which is represented 
by the formula (I) 



7 




(I) 



X 

wherein each symbol in the formula means as follows: 
a bond represented by a solid line and a dotted line shows a 
25 double bond ; 



R~ is a group or the following formula 





— m V \ — N N— Z-R 2 
N ^ J \ / 

(2) 

~ N x \e -N v _ J ^Z-R 
(3) ° r (4) 

wherein 

Y is O or S, 

Ar is optionally substituted benzene or naphthalene, 

5 R is optionally substituted aryl group or optionally 

substituted aromatic heterocyclic group, 
R 5 is optionally substituted aryl group or optionally 

substituted aromatic heterocyclic group, 
Z is void or -CH 2 -, and 

10 R 6 is hydrogen atom, hydroxy group, acetamido group, 

carboxyl group, alkoxycarbonyl group, cyano group 
or Ci-C 8 alkoxy group; 
R 3 is a hydrogen atom, a Ci-Ci 8 alkyl group or a halogen 

atom ; 

15 V is -CH 2 - , -0-, -S- or the formula -N (R 4 ) - 

wherein R 4 is hydrogen atom, Ci~Ci 8 alkyl group or 
optionally substituted aralkyl group; 
W is void or -CH 2 - or -C (=0) - ; 

R 7 is a Ci-C 4 hydroxyalkyl group, an acyl group, 

20 an optionally substituted saturated or unsaturated 

heterocyclic group, an optionally substituted fused 
heterocyclic group, a C!-C 4 alkylsulf onyl group or the 
formula -Q-R 9 
wherein 



R 10 



/ 
-N 

Vix 




R 

( 5 > (6) (7) 




SI O N Is 

W \ / 




(8) ' (9) dO) 



N 

(11) (12) (13) 

or -NH-NH-R 15 

wherein R 10 and R 11 are each independently hydrogen 
atom, Ci-Cis alkyl group, optionally substituted 
5 aryl group, optionally substituted aralkyl group 

or alkoxy group, R 12 is hydrogen atom, optionally 
substituted aryl group, Ci-Cig alkyl group, Ci-C 8 
alkoxy group or acyl group, and R 15 is hydrogen 
atom, phenyl group, Ci-C 4 alkyl group, C1-C2 

10 halogenated alkyl group, halogen atom, C 2 -C 4 

alkenyl group, C1-C4 hydroxyalkyl group, 
alkoxyalkyl group, alkyloxycarbonyl group, 
optionally substituted amino group, acetamido 
group, carboxyl group, acyl group, optionally 

15 substituted alkyloxy group, alkylthio group or 

cyano group ; and 
Ra , Rb and Rc are each independently a hydrogen atom, a Ci-C 18 



ammo group ; 

provided that when R 1 is a group of the above formula (2) , R 7 




should not be C!-C 4 hydroxyalkyl group or acyl group, and R 
and R 11 are not each hydrogen atom at the same time; 
an optically active compound thereof, a pharmaceutically 
acceptable salt thereof or a hydrate thereof. 
5 3. The compound of the aforementioned 2, which is represented 
by the formula (I) wherein each symbol in the formula means as 
follows : 

a bond represented by a solid line and a dotted line shows a 
double bond; 
10 X is a hydroxy group; 

R 1 is a group of the following formula 




or 

(3) (4) 



wherein 



R 5 is optionally substituted phenyl group or naphthyl 

15 group, 

Z is void, and 

R 6 is hydrogen atom; 



R 3 is a hydrogen atom or a Ci-C 4 alkyl group; 

V is -CH 2 - , -0-, -S- or -N(R 4 )- 

20 wherein R 4 is hydrogen atom, Ci~C 6 alkyl group or 

optionally substituted aralkyl group; 
W is void; 

R 7 is a group of the following formula 




(15) (16) (17) (18) 

25 or the formula -CO-R 9 

C^-C^ halogenated alkyl group, halogen azorn, C 2 - C A 
alkenyl group, C 1 -C$ hydroxyalkyl group, 




alkoxyalkyl group, alkyloxycarbonyl group, 
optionally substituted amino group, acetamido group, 
carboxyl group, acyl group, optionally substituted 
alkyloxy group, alkylthio group or cyano group, and 
5 R 9 is a group of the following formula 




— \ / — \ / — A >- R 

or 

(8) ' O) (10) 

wherein R 10 and R 11 are each independently hydrogen 
atom, C!-C 18 alkyl group, optionally substituted aryl 
group, optionally substituted aralkyl group or 
10 alkoxy group, and R 12 is hydrogen atom, optionally 

substituted aryl group, C;l-C 18 alkyl group, Ci~C Q 
alkoxy group or acyl group; and 
Ra , Rb and Rc are each a hydrogen atom; 

an optically active compound thereof, a pharmaceutically 
15 acceptable salt thereof or a hydrate thereof. 

4. The compound of the aforementioned 2 or 3 , which is 
represented by the formula (I') 

3 7 



(!') 




acceptable salt thereof or a hydrate thereof . 

5. The compound of the aforementioned 2, which is selected from 




the group consisting of 

(1) 1- (4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
propyloxy) benzo (b) f uran-2-ylcarbonyl) pyrrolidine , 

(2) 4- (4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
5 propyloxy) benzo (b) f uran-2-ylcarbonyl ) morpholine , 

(4 ) 4- (2 -hydroxy- 3- (4- (naphthalen-2-yl) piperidino) propyloxy) - 
N, N-dimethylbenzo (b) f uran-2-carboxamide , 

(12) 1- (4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) thiophen-2-ylcarbonyl) pyrrolidine , 
10 (13) 4- (4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) thiophen-2-ylcarbonyl) morpholine , 
(15) 4- (2-hydroxy-3- (4- (naphthalen-l-yl ) piperidino) propyloxy) 
N , N-dimethylbenzo (b) thiophene-2-carboxamide f 

(17) 4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) propyloxy) 
15 N , N-dimethylbenzo (b) thiophene-2-carboxamide , 

(20) 4- (7- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) furan-2-ylcarbonyl) morpholine , 

(21) 7- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) 
N, N-dimethylbenzo (b) f uran-2-carboxamide , 

20 (27 ) 4- (2 -hydroxy- 3- (4- (naphthalen-2-yl) piperidino) propyloxy) 
N , N-dimethyl-lH-indole-2-carboxamide , 

(30) 4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) 
N / N-dimethyl-l-methylindole-2-carboxamide , 

(35) 1- (2- (5-methyl-l ,2 , 4-oxadiazol-3-yl ) benzo (b) furan-4- 
25 yloxy) -3- (4- ( naphthalen-2-y 1 ) piperidino) -2-propanol , 

(37) 1- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl ) benzo (b) furan-4- 
yloxy) -3- (4- ( naphtha len- 2 -y 1 ) piperidino) -2-propanol , 

(38) 1- (2- (5-trif luoromethyl-1 , 3 , 4-oxadiazol-2- 

yl) benzo (b) f uran-4-yloxy ) -3- (4- (naphthalen-2-yl ) piperidino) -2 
30 propanol , 

(42) 1- (2- (5-methyl-l , 3 , 4-oxadiazol- 2 -y 1 ) - 1H- indole- 4 -yloxy ) - 
(4- (naphthalen-2-yl ) piperidino) -2-propanol , 




(44) 1- (2- ( 3 -me thy 1-1 , 2 , 4-oxadiazol-5-yl ) benzo (b) furan-4- 
yloxy) -3- (4- (naphthalen-2-yl ) piperidino) -2-propanol , 

(48) 1- (2- (5-methyloxazol-2-yl) benzo (b) f uran-7-yloxy ) -3- (4- 

(naphthalen-2-yl) piperidino) -2-propanol , 
5 (81) 3-(4-(3, 4-dichlorophenyl) piperidino) -1- (2- (5-methyloxazol 
2-yl) benzo (b) f uran-4-yloxy ) -2-propanol , 

(88) 1- (4- (3 , 4-dichlorophenyl) piperidino) -3- (2- (5-methyl-l , 3 , 4 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propanol , and 

(93) 3- (4- (3 ,4-dimethylphenyl) piperidino) -1- (2- (5-ethyl-l ,3,4- 
10 oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propanol , 

an optically active compound thereof, a pharmaceutically 
acceptable salt thereof or a hydrate thereof . 

6 . The compound of the aforementioned 1 , which is represented 
by the formula (I) 



15 




wherein each symbol in the formula means as follows: 

a bond represented by a solid line and a dotted line shows a 

double bond or a single bond; 
X is a hydrogen atom , a hydroxy group , a Ci~C Q alkoxy 

20 group or an acyloxy group ; 

R 1 is a group of the following formula 




or 

(2) (3) (4 ) 



wherein 

R 2 is optionally substituted aryl group or optionally 

25 substituted aromatic heterocyclic group, 



Z i s void or -CH 2 - , and 

R 6 is hydrogen atom, hydroxy group or C^-Cg alkoxy 



group ; 

R 3 is a hydrogen atom, a Ci-C 18 alkyl group or a halogen 

atom ; 

R 7 and W are bonded to form a ring of the following formula 

(14) 




wherein 

E is an oxygen atom or a sulfur atom, and 

Q 1 is an optionally substituted 4 to 7-membered 

heterocycle having 1 or 2 hetero atom(s) selected 
io from the group consisting of nitrogen atom and 

oxygen atom in the ring, 
and V is hydrogen atom; and 
Ra, Rb and Rc are each independently a hydrogen atom, a Ci-Ci 8 
alkyl group, a halogen atom, an acyl group, a nitro 
15 group or an amino group; 

an optically active compound thereof, a pharmaceutically 
acceptable salt thereof or a hydrate thereof. 

7 . The compound of the aforementioned 6 , which is represented 
by the formula (I) wherein each symbol in the formula means as 
20 follows: 

a group of the following formula 

E. 

:i4) 




is a group of the following formula 





(19) 
25 wherein 



( 2 - ) 



E is an oxygen atom or a sulfur atom, 

q is 0 , 1 , 2 or 3 , 

R 4 ', R 7 ' and R 8 ' are each independently a hydrogen atom, a Ci-Cia 
alkyl group, an optionally substituted aryl group or 
5 an optionally substituted aralkyl group, and 

other symbols are as defined in the aforementioned 6, 
an optically active compound thereof, a pharmaceutically 
acceptable salt thereof or a hydrate thereof. 

8. The compound of the aforementioned 6, which is represented 
10 by the formula (I) wherein each symbol in the formula means as 
follows : 

a bond represented by a solid line and a dotted line shows a 

double bond; 
X is a hydroxy group; 

15 R 1 is a group of the following formula 

or 

(3) (4) 

wherein 



R 5 is optionally substituted phenyl group or naphthyl 

group , 

20 Z is void, and 

R 6 is hydrogen atom ; 

R is a hydrogen atom or a C1-C4 alkyl group; 



a group of the following formula 

E 

^ 



25 is a group of the following formula 

(CH 2 ) q 

wherein q is 1 and R 4 ' is hydrogen atom or C 1 -C 4 alkyl 



group; and 
Ra, Rb and Rc are each a hydrogen atom; 

an optically active compound thereof, a pharmaceutically 
acceptable salt thereof or a hydrate thereof. 
5 9. The compound of the aforementioned 6, which is represented 
by the formula (I") 



wherein each symbol is as defined in the aforementioned 6, 
an optically active compound thereof, a pharmaceutically 
10 acceptable salt thereof or a hydrate thereof. 

10. The compound of the aforementioned 6, which is selected 
from the group consisting of 

(306) 5- (2 '- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzylidene) -1 , 3-dimethylimidazolidine-2 , 4-dione , 
15 (307) a- (2'- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzylidene) -y-butyrolactone , 

(308) a- (2'- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzylidene) -y-butyrolactone , 

(309) a- (2 '- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
20 propyloxy) benzylidene) -y-butyrolactone , 

(310) a- (2 ' - (3 - (4- (3-f luoro-4-me thy lphenyl) piperidino) -2- 
hydroxypropyloxy ) benzylidene) -y-butyrolactone , 

(311) a- (2 (3- (4- (3 , 4-dimethylphenyl ) piperidino) -2- 
hydroxypropyloxy ) benzylidene) -y-butyrolactone , 

25 (312) a- (2 '- (3- (4- ( 4-chloro-3-f luoropheny 1 ) piperidino) -2- 

piperidmo) -2-hydroxypropyloxy) benzylidene) -y-buiyrolacione, 



E 




X 



Ra 




(314) a- (2 '- (2-hydroxy-3- (4- (naphthalen-l-yl ) piper idino) - 
propyloxy ) benzylidene) -y-butyrolactone , 

(315) a- (2 (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzylidene) -8-valerolactone , 

5 (316) a- (2 ' - (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
propyloxy) benzylidene) -y-valerolactone , 

(319) 3- (2 '- (2-hydroxy-3- (4- (naphthalen-2-yl ) piper idino) - 
propyloxy) benzylidene) -2-pyrrolidone , 

(322) 3- (2 '- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 

10 propyloxy) benzylidene) -l-methyl-2-pyrrolidone , and 
(325) a- (2 '- (2-hydroxy-3- (4- ( 6-methoxynaphthalen-2- 
yl) piperidino) propyloxy) benzylidene) -y-butyrolactone , 
an optically active compound thereof, a pharmaceutically 
acceptable salt thereof or a hydrate thereof. 

is 11. A pharmaceutical agent comprising a compound of the 
aforementioned 1, an optically active compound thereof, a 
pharmaceutically acceptable salt thereof or a hydrate thereof. 
12. The pharmaceutical agent of the aforementioned 11, which is 
an agent for the treatment of depression. 

20 13. A pharmaceutical composition comprising at least one member 
selected from the group consisting of a compound of the 
aforementioned 1, an optically active compound thereof, a 
pharmaceutically acceptable salt thereof and a hydrate thereof, 
and a pharmaceutically acceptable carrier. 

25 14. The pharmaceutical composition of the aforementioned 13, 
which is an agent for the treatment of depression. 
15. A 5HT 1A antagonist having a selective serotonin reuptake 
inhibitory action, which comprises a compound of the 
aforementioned 1, an optically active compound thereof, a 

30 pharmaceutically acceptable salt thereof or a hydrate thereof. 

aforementioned 1, an optically active compound thereof, a 
pharmaceutically acceptable salt thereof or a hydrate thereof. 



17. A compound of the formula (II) 




(n) 



wherein each symbol in the formula means as follows: 

X is a hydrogen atom, a hydroxy group, a Ci~C 8 alkoxy 

group or an acyloxy group or an oxo group; 
R 1 is a group of the following formula 

-.0$ -or --0-- 

N ' * ' or 

(1) (3) (4) 



wherein 



Y is 0 or S, 

Ar is optionally substituted benzene or naphthalene, 

R 2 is optionally substituted aryl group or optionally 

substituted aromatic heterocyclic group, 
R 5 is optionally substituted aryl group or optionally 

substituted aromatic heterocyclic group, 
Z is void or -CH 2 -, and 

R 6 is hydrogen atom, hydroxy group, acetamido group, 



carboxyl group, alkoxycarbony 1 group, cyano group 
or Ci~C Q alkoxy group, 

provided that when V is -N(R 4 )-, R 6 should not be 
hydroxy group; 



V 



is -CH 2 -, -0-, -S- or the formula -MR") 
wherein 




R 4 is hydrogen atom, Ci-C 18 alkyl group or optionally 

substituted aralkyl group; 
W is void, -CH 2 - or ~C (=0) - ; 

R 14 is a hydrogen atom or a C!-C 4 alkyl; and 

5 Ra, Rb and Rc are each independently a hydrogen atom, a Ci~Ci Q 
alkyl group, a hydroxy group, a Ci-C 8 alkoxy group, 
a halogen atom, an acyl group, a nitro group or an 
amino group ; 

an optically active compound thereof, a pharmaceutically 
10 acceptable salt thereof or a hydrate thereof. 
18. A compound of the formula (III) 

E 




(III) 



wherein each symbol is as follows: 

R is an allyl group or a 2 , 3-epoxypropan-l-yl group; 

is a bond represented by a solid line and a dotted line shows a 
double bond or a single bond; 
E is an oxygen atom or a sulfur atom; 

R 3 is a hydrogen atom, a Cx-Cxb alkyl group or a halogen 

atom ; 

20 Q' is an optionally substituted 4 to 7-membered 

heterocycle having 1 or 2 hetero atom(s) selected from 
the group consisting of nitrogen atom and oxygen atom 
in the ring; and 
Ra , Rb and Rc are each independently a hydrogen atom, a C;l-C 18 

25 alkyl group, a hydroxy group, a C;l-C 8 alkoxy group, a 



an optically active compound thereof , a pnannaceuticai.y 
acceptable salt thereof or a hydrate thereof. 



19. The compound of the aforementioned 18, wherein, in the 
formula (III), each symbol is as follows: 
the group of the following formula 

E. 

(14) 




5 is a group of the following formula 



0 

— — R 4 ' ~\ — 



w .s. ^ 



^ V/' E v X 




(CH 2 )q , (CH 2 )q , V N R 

8- or 



N E \_^\^ 8 

R 8 

(19) (20) (21) (22) 



wherein 

E is oxygen atom or sulfur atom, 

q is 0 , 1 , 2 or 3 , 

10 R 4 , R 7 and R 8 ' are each independently hydrogen atom, Ci~ 

C 18 alkyl group, optionally substituted aryl group 
or optionally substituted aralkyl group, and 
other symbols are as defined in the aforementioned 18, 
an optically active compound thereof, a pharmaceutically 
is acceptable salt thereof or a hydrate thereof. 

20. A compound selected from the group consisting of 
2- (4-methoxybenzo (b) furan-2 -yl) -5-methyl-l , 3 , 4-oxadiazole , 
2- (4-hydroxybenzo (b) f uran-2-yl) -5-methyl-l , 3 , 4-oxadiazole , 
(S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 
20 oxadiazole, 

2- (7-methoxybenzo (b) f uran-2-yl) -5-methyl-l , 3 , 4-oxadiazole , 

2- (4- (methoxymethyloxy) benzo (b) thiophen-2-yl ) -5-methyl-l ,3,4- 

oxadiazole , 



2- (7-methoxybenzo (b) furan-2 -yl) -5-phenyl-I ,3, 4 -oxadiazole, 
2- (4-methoxybenzo (b) furan-2 -yl ) -5-tri f luoromethyl-1 ,3,4- 




oxadiazole , 

2- (4-hydroxybenzo (b) furan-2-yl) -5-trif luoromethyl-1 , 3 , 4- 
oxadiazole , 

(S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-trif luoromethyl- 
5 1,3, 4 -oxadiazole , 

2- (7-methoxybenzo (b) furan-2-yl) -5-trif luoromethyl-1 ,3,4- 
oxadiazole , 

2- (7-hydroxybenzo (b) furan-2-yl) -5-trif luoromethyl-1 ,3,4- 
oxadiazole , 

10 (S) -2- (7-glycidyloxybenzo (b) furan-2-yl) -5-trif luoromethyl- 
1,3, 4-oxadiazole , 

N ' - (4-methoxybenzo (b) f uran-2-ylcarbonyl) propionohydrazide , 
2- (4-methoxybenzo (b) f uran-2-yl) -5-ethyl-l , 3 , 4-oxadiazole , 
2- (4-hydroxybenzo (b) furan-2-yl) -5-ethyl-l , 3 , 4-oxadiazole , 
15 (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-ethyl-l ,3,4- 
oxadiazole , 

2- (4-methoxybenzo (b) furan-2-yl) -5-methyl-l , 3 , 4-thiadiazole , 
2- (4-hydroxybenzo (b) f uran-2-yl) -5-methyl-l , 3 , 4-thiadiazole , 
(S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 
20 thiadiazole, 

5-ethoxycarbonyl-2- (4-methoxybenzo (b) furan-2-yl) -1,3,4- 
oxadiazole , 

5-ethoxycarbonyl-2- (4-hydroxybenzo (b) furan-2-yl) -1,3,4- 
oxadiazole , 

25 5- (4- (methoxymethyloxy ) benzo (b) furan-2-yl) -2 , 3-dihydro-l ,3,4- 
oxadiazole-2-thione , 

5- (4- (methoxymethyloxy) benzo (b) f uran-2-yl) -2-methylthio-l ,3,4 
oxadiazole , 

5- (4-hydroxybenzo (b) furan-2-yl) -2-methylthio-l , 3 , 4-oxadiazole 
30 5- ( 4- (methoxymethyloxy) benzo (b) furan-2-yl) -2 , 3-dihydro-l ,3,4- 

oxadiazole , 

(S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methoxy-l ,3,4- 




oxadiazole , 

2-ethoxy-5- (4- (methoxymethyloxy ) benzo (b) furan-2-yl) -1,3,4- 
oxadiazole , 

(S) -2-ethoxy-5- (4-glycidyloxybenzo (b) furan-2-yl) -1,3,4- 
5 oxadiazole , 

2- (1-methylethyloxy) -5- (4- (methoxymethyloxy) benzo (b) furan-2- 
yl) -1 , 3 , 4-oxadiazole and 

(S) -2- (1-methylethyloxy) -5- (4-glycidyloxybenzo (b) furan-2-yl) - 
1,3, 4-oxadiazole . 
10 Detailed Description of the Invention 

The definitions and examples of each group in the 
formulas (I), (I'), (I''), (II) and (III) are shown in the 
following. 

The acyloxy group at X is, for example, acetoxy, 
is propionyloxy , butyryloxy, benzoyloxy and the like, preferably 
acetoxy . 

The "aryl group" of the optionally substituted aryl 
group at Ar , R 2 , R 5 , R 10 , R 11 , R 12 , R 4 ', R 7 ' and R 8 ' is, for 
example, phenyl, naphthyl, tetrahydronaphthyl (e.g., 1,2,3,4- 

20 tetrahydronaphthalene-6-yl , 5,6,7, 8-tetrahydronaphthalen-2-yl 
etc.), indanyl (e.g., indan-5-yl etc.), indenyl (e.g., inden-5- 
yl etc.) and the like, with preference given to phenyl and 
naphthyl. These may be substituted by one or more, the same or 
different substituents mentioned below. A hydrogen atom may be 

25 added to the double bond of these aryl groups. Examples of the 
" substituent " include halogen atom (e.g., chlorine atom, 
fluorine atom etc.) , trif luoromethyl , Ci-C 4 alkyl group (linear 
or branched chain, such as methyl, ethyl, propyl, isopropyl, 
butyl etc.), Ci~C 4 alkoxy group (linear or branched chain, such 

30 as methoxy , ethoxy, propoxy, isopropoxy, butoxy etc.) , aryl 

like, with preference given to chlorine atom, fluorine atom, 
trif luoromethyl , methyl, methoxy, phenyl, benzyl, oxo, 




methoxyethyl and the like. 

Preferable examples of the optionally substituted aryl 
group at R 5 include naphthyl (1-naphthyl, 2-naphthyl) , 4- 
chloro-3-f luorophenyl , 3-chloro-4-trif luoromethylphenyl , 3,4- 
5 dimethylphenyl , 3 , 4-dichloropheny 1 , 2,4- or 3 , 4-dimethylphenyl f 
4-methylphenyl , 4-f luorophenyl , 3-chloro-4-methylphenyl , 4- 
chloro-3-trif luoromethylphenyl , 6-methoxynaphthyl-2-yl , 4- 
chlorophenyl , 3 , 4-dif luorophenyl , 3 , 4-dimethoxyphenyl , 3- 
chlorophenyl , 4-chloro-3-methylphenyl , 4-chloro-3-methoxyphenyl , 

10 2 , 5-dichlorophenyl , 4-chloro-3-trif luorophenyl and the like. 

Examples of the "aromatic hydrocarbon" of the optionally 
substituted aromatic hydrocarbon at Ar include benzene, 
naphthalene and the like, which may be substituted by one or 
more, the same or different substituents mentioned below. The 

is "substituent" is, for example, halogen atom (e.g., chlorine 
atom, fluorine atom etc.), trif luoromethyl , C1-C4 alkyl group 
(linear or branched chain, such as methyl, ethyl, propyl, 
isopropyl, butyl etc.), C L -C 4 alkoxy group (linear or branched 
chain, such as methoxy, ethoxy, propoxy, isopropoxy, butoxy 

20 etc.), aryl group (e.g., phenyl etc.), aralkyl group (e.g., 

benzyl etc.), oxo group, alkoxyalkyl group (e.g., methoxyethyl 
etc.) and the like, with preference given to chlorine atom, 
fluorine atom, trif luoromethyl , methyl, methoxy, phenyl, benzyl, 
oxo group, methoxyethyl and the like. 

25 The "aromatic heterocyclic group" of the optionally 

substituted aromatic heterocyclic group at R 2 and R 5 is, for 
example, pyridyl, f uryl , thienyl, pyrimidinyl , indolyl (e.g., 
indol-2-yl, indol-6-yl, indol-5-yl etc.), benzo (b) thienyl (e.g., 
benzo (b) thiophen-2-yl , benzo (b) thiophen-5-yl , 2,3- 

30 dihydrobenzo (b) thiophen-6-yl , 2 , 3-dihydrobenzo (b) thiophen-5-yl 

dihydrobenzo (b) f uran-4-yi , 3 , 4 -dihydro-2H -benzo (b) iuran b y± , 
2 , 3-dihydrobenzo (b) furan-6-yl etc . ) , 3 , 4-methylenedioxyphenyl , 




benzimidazolyl (e.g., 2 , 3-dihydrobenzimidazol-l-yl etc.), 1,4- 
benzodioxanyl (e.g., 1 , 4-benzodioxan-6-yl etc.), chromanyl 
(e.g., chroman-6-yl , chroman-7-yl etc.), indolinyl (e.g., 
indolin-5-yl etc.), chromenyl (e.g., 2H-chromen-6-yl , 2H- 
5 chromen-7-yl etc.), benzo (b) thiinyl (e.g., 3 , 4-dihydro-2H- 
benzo (b) thiin-7-yl , 3 , 4-dihydro-2H-benzo (b) thiin-6-yl etc.) , 
benzoisoxazolyl (e.g. , benzoisoxazol-5-yl , benzo (d) isoxazol-5- 
yl etc.), benzo (c) furyl (e.g., 1 , 3-dihydrobenzo (c) f uran-5-yl 
etc.), isochromanyl (e.g., isochroman-7-yl , isochroman-6-yl 

10 etc.), quinolinyl (e.g., quinolin-3-yl , quinolin-6-yl etc.), 
3 , 4-dihydro-2H-benzo (b) oxin-6-yl , 3 , 4-dihydro-2H-benzo (c) oxin- 
6-yl, isoindolinyl (e.g., isoindolin-5-yl etc.), isoquinolinyl 
(e.g., isoquinolin-6-yl etc.) and the like, which may be 
substituted by one to three the same or different substituents 

is mentioned below. 

Examples of the "substituent" include halogen atom (e.g., 
fluorine atom, chlorine atom, bromine atom etc.), haloalkyl 
(e.g., f luoromethyl , dif luoromethyl , trif luoromethyl etc.), C L - 
C 4 alkyl (linear or branched chain, such as methyl, ethyl, 

20 propyl, isopropyl, butyl, isobutyl, tert-butyl etc.), Ci~Cq 

alkoxy group (linear or branched chain, such as methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy , 
hexyloxy, heptyloxy, octyloxy etc.), hydroxy, nitro, cyano , 
amino, mono or dialkylamino wherein each alkyl has 1 to 4 

25 carbon atoms (e.g., methylamino, dimethylamino , diethylamino , 
dipropylamino etc.), acyl (e.g., acetyl, propionyl, butyryl 
etc.), C 2 -C 6 alkenyl (e.g., vinyl, 1-propenyl, 2-propenyl, 3- 
propenyl etc.), C 2 -C 6 alkynyl (e.g., ethynyl , 1-propynyl, 2- 
propynyl etc.), phenyl, phenoxy, benzyloxy, R'-S(0)t- wherein 

30 R' is C!-C 4 alkyl and t is 0, 1 or 2, Ph-S(0)t- wherein Ph is 

aieinyxcaroarnoyi , I\ , K -aip ropy i car banuy j. e^c . \ , uxu d:.a ±:Ke, 
with preference given to Ci-C 4 alkyl. 




The Ci-C 8 alkoxy group at X, R 6 , R 12 , Ra , Rb and Rc is 
linear or branched chain , such as methoxy , ethoxy , propoxy , 
isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy, hexyloxy, 
heptyloxy, octyloxy and the like, with preference given to C L - 
5 C 4 alkoxy, with particular preference given to methoxy. 

The halogen atom at R 3 , Ra , Rb and Rc is fluorine atom, 
chlorine atom, bromine atom or iodine atom, preferably fluorine 
atom and chlorine atom. 

The Ci-C 18 alkyl group at R 3 , R 4 , R 10 , R 11 , R 12 , Ra , Rb , Rc , 
10 R 4 ', R 7 ' and R 8 ' is linear or branched chain, such as methyl, 

ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl , 
hexyl, heptyl , octyl, decyl, hexadecyl, octadecyl and the like. 

Preferably, it is C1-C4 alkyl group at R 3 , R 10 , R 11 , R 12 , Ra , Rb, 
Rc, R 4 ' , R 7 ', R 8 ', and Ci-Cg alkyl group at R 4 . Particularly 
15 preferably, it is methyl, ethyl or isobutyl. 

The C!-C 4 alkyl group at R 8 and R 15 is linear or branched 
chain, such as methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, tert-butyl and the like, with preference given to 
methyl, ethyl and isopropyl. 
20 The acyl group at R 7 , R 12 , Ra , Rb and Rc is, for example, 

acetyl, propionyl, butyryl, pentanoyl , hexanoyl , benzoyl and 
the like, particularly preferably C 2 -C 3 acyl group (e.g., 
acetyl) . 

The "aralkyl group" of the optionally substituted 
25 aralkyl group at R 4 , R 10 , R 11 , R 4 ', R 7 ' and R 8 ' is a group wherein 
C x -C 4 linear or branched chain alkyl is substituted by phenyl 
group. Examples thereof include benzyl, 2-pheny lethyl , 1- 
phenylethyl , 1 , l-dimethyl-2-phenylethyl , 3-phenylpropyl , 2- 
phenylpropyl , 1-phenylpropy 1 , 4-phenylbutyl , 3-phenylbutyl , 2- 
30 phenylbutyl, 1 -phenylbutyl and the like, with preference given 

substituenrs include halogen acorn [^.g. , iiuoiiLe alum, 
chlorine atom, bromine atom etc.) , haloalkyl (e.g., 




f luoromethyl , dif luoromethyl , trif luoromethyl etc.)/ Ci _ C 4 
alkyl (linear or branched, such as methyl , ethyl , propyl , 
isopropyl, butyl, isobutyl, tert-butyl etc.), Ci-C 8 alkoxy 
(linear or branched, such as methoxy, ethoxy, propoxy, 
5 isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy, hexyloxy, 
heptyloxy, octyloxy etc.), hydroxy, nitro, cyano , amino and the 
like. The optionally substituted aralkyl at R 4 ', R 7 ' and R 8 ' is, 
for example, benzyl, 2-phenylethyl , 1-phenylethyl , 1,1- 
dimethyl-2-phenylethyl , 3-phenylpropyl , 2-phenylpropyl , 1- 
10 phenylpropyl , 4-phenylbutyl , 3-phenylbutyl , 2-phenylbutyl , 1- 
phenylbutyl and the like, with preference given to benzyl. 

The C!-C 2 halogenated alkyl group at R 8 and R 15 is, for 
example , chloromethyl , dichloromethyl , trichloromethyl , 
bromomethyl , dibromomethyl , f luoromethyl , dif luoromethyl , 
15 trif luoromethyl , 2 , 2 -dif luoroethyl , 2 , 2 , 2-trif luoroethyl and 
the like, preferably trichloromethyl and trif luoromethyl . 

The halogen atom at R 8 and R 15 is fluorine atom, chlorine 
atom, bromine atom or iodine atom, preferably fluorine atom and 
chlorine atom. 

20 The C 2 -C 4 alkenyl group at R 8 and R 15 is linear or 

branched chain, such as vinyl, 1-propenyl, allyl, 1-butenyl, 2- 
butenyl , isopropenyl and the like, with preference given to 
vinyl , 1-propenyl and isopropenyl . 

The Ci-C 4 hydroxyalkyl group at R 8 and R 15 is, for 

25 example, hydroxymethy 1 , 1-hydroxyethyl , 2-hydroxyethy 1 , 3- 
hydroxypropyl , 4-hydroxybuty 1 , 1 -hydroxy-l-methylethyl , 2- 
hydroxy-l-methylethyl , 1 , 2-dihydroxy-l-methylethyl and the like, 
with preference given to hydroxymethyl . 

In the alkoxyalkyl group at R 8 and R 15 , the "alkoxy" 

30 moiety is preferably Ci~C 4 linear or branched chain alkoxy and 

propy loxymethy 1 , meihoxyethyi r etnoxyeinyi a::a zr+^ i:Ke, wi^i. 
preference given to methoxymethyl . 




In the alkyloxycarbonyl group at R 8 and R 15 , the 
"alkyloxy" moiety is preferably Ci~C 4 linear or branched chain 
alkyloxy, such as rnethoxycarbonyl , ethoxycarbonyl , 
propyloxycarbonyl , butyloxycarbonyl and the like, with 
5 preference given to rnethoxycarbonyl and ethoxycarbonyl . 

The optionally substituted amino group at R 8 and R 15 is 
preferably amino optionally substituted by one or two, the same 
or different C x -C 2 alkyl . Examples thereof include amino, 
methylamino, dimethylamino , ethylamino, diethylamino and the 
10 like, with preference given to methylamino and dimethylamino. 

The acyl group at R 8 and R 15 is, for example, acetyl, 
propionyl, butyryl , isobutyryl and the like, with preference 
given to acetyl. 

The optionally substituted alkyloxy group at R 8 and R 15 
15 is preferably, Cx-C 4 linear or branched chain, which may be 

substituted by one or more, the same or different substituents 
mentioned below. Examples of these "substituents" include 
fluorine atom, chlorine atom and the like. Specific examples 
thereof include methoxy, ethoxy, propoxy, isopropoxy, butyloxy, 
20 trif luoromethoxy , 2 , 2 , 2-trif luoroethyloxy and the like, with 
preference given to methoxy and 2 , 2 , 2-trif luoroethyloxy . 

The alkylthio group at R 8 and R 15 is preferably C^-C^ 
linear or branched chain, such as methylthio, ethylthio, 
propylthio, isopropylthio , butylthio and the like, with 
25 preference given to methylthio and ethylthio. 

The C!-C 4 hydroxyalkyl group at R 7 is linear or branched 
chain, such as 1-hydroxymethy 1 , 1-hydroxyethy 1 , 1-hydroxypropyl , 
2-hydroxypropyl , 1-hydroxybutyl and the like, with preference 
given to 1-hydroxyethyl . 
30 The C!-C 4 alkylsulf onyl group at R 7 is linear or branched 

given to eihy lsu 1 f ony 1 . 

The optionally substituted saturated or unsaturated 




heterocyclic group at R 7 is a 5 or 6-membered heterocyclic 
group optionally containing 1-3 hetero atom(s) selected from 
the group consisting of nitrogen atom, oxygen atom and sulfur 
atom, such as a group derived from furan, thiophene, pyrrole, 
5 pyrazole, oxazole, isoxazole, thiazole, isothiazole, imidazole, 
furazan, 1,2, 4-oxadiazole , 1,3, 4-oxadiazole , 1,2, 4-thiadiazole , 
1 , 3 , 4-thiadiazole , pyridine, pyrimidine, pyrazine, pyridazine, 
oxazoline , thiazoline , imidazoline , tetrahydrof uran , 
tetrahydrothiophene , pyran and the like. Preferred are groups 

10 derived from thiophene, pyrazole, oxazole, isoxazole, thiazole, 
imidazole, 1,2, 4-thiadiazole , 1,3, 4-thiadiazole , 1,3,4- 
oxadiazole and the like and more preferred are groups derived 
from oxazole, thiazole, 1 , 3 , 4-thiadiazoie , 1 , 3 , 4-oxadiazole and 
the like. These may be substituted by one or two the same or 

is different substituents mentioned below. 

Examples of these substituents include optionally 
substituted aryl group (e.g., phenyl or naphthyl optionally 
substituted by halogen atom, amino, nitro, hydroxy, C3.-C4 alkyl, 
C1-C4 alkoxy and the like) , Ci-Ci 8 alkyl group (as defined above, 

20 preferably methyl, ethyl, isopropyl, tert-butyl, isobutyl etc.), 
C1-C2 halogenated alkyl group (as defined above) , Ci-C 8 alkoxy 
group (as defined above, preferably methoxy, ethoxy, 
isopropyloxy etc.), halogen atom (e.g., fluorine atom, chlorine 
atom, bromine atom or iodine atom), C 2 -C 4 alkenyl group (e.g., 

25 vinyl, 1-propenyl, allyl, 1-butenyl, 2-butenyl, isopropenyl 
etc.), C1-C4 hydroxyalkyl group (e.g., hydroxymethy 1 , 1- 
hydroxyethyl , 2 -hydroxyethy 1 , 3-hydroxypropy 1 , 4-hydroxybutyl 
etc.), alkoxyalkyl group (e.g., methoxymethyl , ethoxymethyl , 
propyloxymethyl , methoxyethyl , ethoxyethyl etc.), 

30 alkyloxycarbonyl group (e.g., methoxycarbony 1 , ethoxycarbonyl , 

uime :nyidi:iii:u , c inyid^i.w , ui^ir.y^di:iii.^ - . , , ^^y- .j: j-j. ... , 

acetyl, propionyl , butyryl, isobutyryl etc.), acetamido group, 




carboxyl group, optionally substituted alkyloxy group (e.g., 
methoxy, ethoxy, propoxy, isopropoxy, butyloxy, 

trif luoromethoxy , 2 , 2 , 2-trif luoromethoxy etc.), alkylthio group 
(e.g., methylthio, ethylthio, propylthio, isopropylthio , 
5 butylthio etc.), cyano group and the like. 

Examples of the optionally substituted fused 
heterocyclic group at R 7 include groups derived from benzofuran, 
benzothiophene , indole, benzoxazole, benzothiazole , 1,2- 
benzoisoxazole , 1 , 2-benzoisothiazole , benzimidazoline and the 
10 like, with preference given to benzoxazol-2-yl and 

benzothiazol-2-yl . These may be substituted by one or more, 
the same or different substituents mentioned below. Examples 
of these substituents include halogen atom (e.g., fluorine atom, 
chlorine atom, bromine atom etc.) , haloalkyl group (e.g. , 
15 f luoromethyl , dif luoromethyl , trif luoromethyl etc.), Ci~C 4 

alkyl group (linear or branched, such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, tert-butyl etc.), Ci-C 8 alkoxy 
group (linear or branched, such as methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy, hexyloxy, 
20 heptyloxy, octyloxy etc.) , hydroxy group, nitro group, cyano 
group, amino group and the like. 

The alkoxycarbonyl group at R 6 is preferably Ci-C 4 linear 
or branched chain, such as ethoxycarbonyl , methoxycarbonyl , 
propoxycarbonyl , butoxycarbonyl and the like, with preference 
25 given to ethoxycarbonyl . 

The C!-C 4 alkyl group at R 14 is linear or branched, such 
as methyl, ethyl, propyl, isopropyl, butyl, tert-butyl and the 
like, with preference given to methyl and ethyl. 

The alkoxy group at R 10 and R 11 is, for example, linear 
30 or branched chain alkoxy having 1 to 4 , preferably 1 or 2 , 

The "cycloaikyiene group" or me opuondxiy subsniuiea 
C 3 -C a cycloalky lene group at Y' is, for example, cyclopropylene , 




cyclobutylene , cyclopentylene , cyclohexylene , cycloheptylene , 
cycloctylene and the like. Examples of the substituent include 
C1-C4 alkyl group (e.g., methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, tert-butyl etc.), C^-Cg alkoxy group (e.g., 
5 methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert- 
butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy etc.), hydroxy 
group, oxo group and the like. Examples of the optionally 
substituted C 3 -C 8 cycloalkylene include 2-methoxycyclopentylene , 

2- methylcyclohexylene , 2 , 6-dimethylcyclohexylene , 3- 

10 ethylcycloheptylene , 3-hydroxycycloheptylene and the like, with 
preference given to 2 , 6-dimethylcyclohexylene . 

The Ci-C 8 alkylene group at Y' is, for example, linear 
or branched, such as methylene, ethylene, trimethylene , 
tetramethylene , pentamethylene , hexamethylene , heptamethylene , 

15 octamethylene , methylmethylene , dimethylmethylene , 1- 

methylethylene , 2-methylethylene , 1 , 1-dimethylethylene , 2,2- 
dimethylethylene , ethylmethylene , diethylmethylene , 1- 
ethylethylene , 2-ethylethylene , 1-methyltrimethylene , 1,1- 
dimethyltrimethylene , 2-methyltrimethylene , 2,2- 

20 dimethyltrimethylene , 3-methyltrimethylene , 3,3- 

dimethyltrimethylene , 1-ethyltrimethylene , 2-ethyltrimethylene , 

3- ethyltrimethylene and the like, with preference given to 
ethylene, trimethylene and tetramethylene. 

The C!-C 4 alkyleneoxy group at Y' is, for example, 
25 linear or branched, such as methyleneoxy , ethyleneoxy, 
tr imethyleneoxy , tetramethyleneoxy , methy lmethyleneoxy , 
dimethylmethyleneoxy , 1-methylethyleneoxy , 2-methylethyleneoxy , 
1 , 1-dimethylethyleneoxy , 2 , 2-dimethylethyleneoxy , 
ethylmethyleneoxy , 1-ethylethyleneoxy , 2-ethylethyleneoxy , 1- 
30 methyltrimethyleneoxy , 2-methyltrimethyleneoxy , 3- 

0R- , wherein R is Ci~C 4 alkylene. For example, ethyleneoxy 
means both -CH 2 CH 2 0- and -OCH 2 CH 2 - . 




The optionally substituted 4 to 7-membered heterocycle 
having 1 or 2 hetero atom(s) selected from the group consisting 
of nitrogen atom and oxygen atom in the ring at Q' is, for 
example, a group derived from 3 , 5-dihydroimidazole , 
5 imidazolidine , pyrrolidine, oxazolidine, oxetane, oxolane, 
oxane , perhydroazepine , imidazolidine, oxepane, azetidine and 
the like. Examples of these substituents include Ci~C 1B alkyl 
group (e.g., methyl, ethyl etc.), C 2 -C 4 alkoxyalkyl group (e.g., 
2-methoxyethyl etc.), optionally substituted aryl group (as 

10 defined above, e.g., phenyl etc.), optionally substituted 

aralkyl group (as defined above, e.g., benzyl etc.), oxo group, 
thioxo group and the like. Preferable examples of the 
heterocycle group include groups derived from 3 , 5-dihydro-2- 
methylimidazole , 3 , 5-dihydro-2 , 3-dimethylimidazole , 3,5- 

15 dihydro-2-methyl-3-phenylimidazole , 3 , 5-dihydro-3-ethyl-2- 

methylimidazole , 3-benzyl-3 , 5-dihydro-2-methylimidazole , 1,3- 
dimethylimidazolidine , pyrrolidine , 1-methylpyrrolidine , 1- (2- 
methoxyethyl ) pyrrolidine , oxazolidine and 5 , 5-dimethy loxane . 
The Ci-C 4 alkyl group at R is, for example, methyl, 

20 ethyl, propyl, isopropyl, butyl, isobutyl and the like, with 
preference given to methyl and ethyl. 

Examples of the X include hydrogen atom, hydroxy, 
methoxy, ethoxy, isopropoxy, acetoxy and the like, with 
particular preference given to hydroxy. 

25 As R 1 , a group of the following formula is preferable: 




wherein R 5 is optionally substituted phenyl group or naphthyl 

r 

^ ■- oen^yipiper lair: ^ - yi amino , 
4 -phenyl eye lohexyl- 1 -ylamino , 




4-hydroxy-4- ( 4-chlorophenyl ) piperidino , 

4-hydroxy-4- (2-naphthyl) piperidino , 

4-hydroxy-4- (benzo (b) thiophen-2-yl) piperidino , 

4-benzylpiperidino , 
5 4- (4-f luorobenzyl) piperidino , 

4- (4-chlorobenzyl) piperidino , 

4- (4-bromobenzyl) piperidino , 

4-phenylpiperidino , 

4- (4-f luorophenyl) piperidino , 
10 4- (4-chlorophenyl) piperidino , 

4- (4-bromophenyl) piperidino , 

4- (4-methoxyphenyl) piperidino , 

4- (4-methylphenyl) piperidino , 

4- (4-trif luoromethylphenyl) piperidino , 
is 4- (3-chlorophenyl) piperidino , 

4- (3-f luorophenyl) piperidino, 

4- ( 3 -tr if luoromethylphenyl) piperidino , 

4- (3-bromophenyl) piperidino , 

4- (3-methoxyphenyl) piperidino , 
20 4- (3-methylphenyl) piperidino , 

4- ( 2 -f luorophenyl) piperidino , 

4- (2-chlorophenyl) piperidino , 

4- (2-bromophenyl) piperidino , 

4- (2-methylphenyl) piperidino , 
25 4- (2-methoxyphenyl) piperidino , 

4- (3, 4-dichlorophenyl) piperidino , 

4- (3 , 4-dimethylphenyl) piperidino , 

4- (3 , 4-dimethoxyphenyl) piperidino , 

4- (3 , 4-methylenedioxyphenyl) piperidino , 
30 4- (2 , 3-dimethoxyphenyl) piperidino , 

•i - ( J , d -aimeinoxypnenyi ) piperiaino , 
4 - (3 , 5-dimethylphenyl) piperidino , 



4- (3 , 5-dichlorophenyl) piperidino , 
4- (2 , 6-dimethoxyphenyl) piperidino, 
4- (3 , 4 , 5-trimethoxyphenyl) piperidino , 
4- (naphthalen-l-yl) piperidino , 
5 4- (naphthalen-2-yl) piperidino , 

4- (6-methoxynaphthalen-2-yl) piperidino, 
4- (benzo (b) thiophen-2-yl) piperidino , 
4- (benzo (b) furan-2-yl) piperidino , 
4- (indol-2-yl) piperidino, 

10 4- (4-f luorobenzyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (4-chlorobenzyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (4-bromobenzyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4-phenyl-3 , 6-dihydro-2H-pyridin-l-yl , 
4- (4-f luorophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

15 4- (4-chlorophenyl) -3 , 6-dihydro~2H-pyridin-l-yl , 
4- (4-bromophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (4-methoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (4-methylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (4-trif luoromethylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

20 4- (3-chlorophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3-f luorophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3-trif luoromethylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3-bromophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3-methoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

25 4- (3-methylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- ( 2- f luorophenyl) -3 , 6-dihydro-2H-pyr idin-1 -yl , 
4- (2-chlorophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (2-bromophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (2-methylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

30 4- (2-methoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

4 - ( 3 , 4 -dime thoxy phenyl ) -3 , 6-dihydro-2H-py r idin- 1 -y 1 , 

4- (3 , 4-methylenedioxyphenyl) -3 , 6-dihydro-2H-pyridin-l -y 1 , 




4- (2 , 3-dimethoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (2 , 3-dimethylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (2 , 3-dichlorophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3 , 5-dimethoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
5 4- (3 , 5-dimethylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3 , 5-dichlorophenyl ) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (2 , 6-dimethoxyphenyl ) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3 , 4 , 5-trimethoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (naphthalen-l-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 

10 4- (naphthalen-2-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 

4- (6-methoxynaphthalen-2-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (benzo (b) thiophen-2-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (benzo (b) furan-2-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (indol-2-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 

15 4- (1 , 4-benzodioxan-6-yl) piperidino, 

4- (2 , 3-dihydrobenzo (b) furan-5-yl) piperidino, 
4- (benzo (b) furan-5-yl) piperidino, 
4- (chroman-6-yl) piperidino , 

4- (2 , 3-dihydrobenzo (b) f uran-5-yl) piperidino , 
20 4- (2 , 3-dihydrobenzo (b) furan-6-yl) piperidino , 

4- (2 , 3-dihydrobenzo (b) thiophen-5-yl) piperidino , 

4- (2 , 3-dihydrobenzo (b) thiophen-6-yl) piperidino , 

4- (benzo (b) furan-5-yl) piperidino , 

4- (benzo (b) f uran-6-yl ) piperidino , 
25 4- (benzo (b) thiophen-5-y 1 ) piperidino , 

4- (benzo (b) thiophen-6-y 1 ) piperidino, 

4- (4-methoxy-3-methylphenyl) piperidino , 

4- (indan-5-yl) piperidino , 

4- (inden-5-yl) piperidino , 
30 4- ( lH-indolin-5-yl ) piperidino , 



4 ( 
4- ( 



chroman-7-yl ) piperidino, 
2H-chromen-6-y 1 ) piperidino , 



4- 


(3 


-chloro- 


-4 


-methoxyphenyl ) piperidino , 


4- 


(4 


-chloro- 


-3 


-methoxypheny 1 ) piperidino , 


4- 


(3 


-chloro- 


-4 


-methylphenyl) piperidino , 


4- 


(4 


-chloro- 


-3 


-methylphenyl) piperidino , 


5 4- 


(3 


-chloro- 


-4 


-f luorophenyl) piperidino , 


4- 


(4 


-chloro- 


3- 


-f luorophenyl) piperidino , 


4- 


(3 


-chloro- 


4- 


-trjLf luoromethylphenyl) piperidino , 


4- 


(4 


-chloro- 


3- 


-trif luoromethylphenyl ) piperidino , 


4- 


(lH-indol- 


6- 


-yl) piperidino , 


io 4- 


(1- 


-methylindol-6-yl) piperidino , 



4- 
4- 
4- 
4- 
15 4- 
4- 
4- 
4- 

yi 

20 4- 

yi 

4- 

yi 

4- 
25 yl 
4- 
4- 
4- 
4- 
30 4- 



1 , 3-dihydrobenzo (c) f uran-5-yl) piperidino , 

3 , 4-dihydro-lH-benzo (c) oxin-6-yl) piperidino , 

3 , 4-dihydro-2H-benzo (b) thiin-6-yl) piperidino , 

3 , 4-dihydro-2H-benzo (b) thiin-7-yl ) piperidino , 

2-methyl-2 , 3-dihydrobenzo (b) furan-5-yl) piperidino , 

2 , 2-dimethyl-2 , 3-dihydrobenzo (b) furan-5-yl) piperidino , 

1- methyl-2-oxoindolin-5-yl) piperidino , 
4-chloro-2 , 2-dimethyl-2 , 3-dihydrobenzo (b) f uran-5- 
piperidino , 

7-chloro-2 , 2-dimethyl-2 , 3-dihydrobenzo (b) f uran-5- 
piperidino , 

2 , 2-dimethyl-4-methyl-2 , 3-dihydrobenzo (b) furan-5- 
piperidino , 

2 , 2-dimethyl-7-methyl-2 , 3-dihydrobenzo (b) furan-5- 
piperidino , 

2 , 4 , 6-trimethylphenyl) piperidino , 
2H-l-oxoisoindolin-5-yl ) piperidino , 

2 - methyl- l-oxoisoindolin-5-yl ) piperidino , 
quinolin-6-yl ) piperidino , 
isoquinolin-6-yl ) piperidino , 



4- (4 , 5 -dimethyl f uran-2-yl) piperidino, 
4 - (4 , 5-dichlorof uran-2-y 1 ) piperidino, 




4- (2-methylpyridin-4-yl) piperidino 

and the like . 

As R 1 , preferred are 

l-benzylpiperidin-4-ylamino , 
5 4-phenylcyclohexyl-l-ylamino , 

4-hydroxy-4- (4-chlorophenyl) piperidino , 

4-hydroxy-4- ( 2-naphthy 1 ) piperidino , 

4-hydroxy-4- (benzo (b) thiophen-2-yl) piperidino , 

4-benzylpiperidino , 
10 4- (4-f luorobenzyl) piperidino , 

4- (4-chlorobenzyl) piperidino , 

4- (4-bromobenzyl) piperidino , 

4-phenylpiperidino , 

4- (4-f luorophenyl ) piperidino , 
15 4- (4-chlorophenyl) piperidino , 

4- (4-bromophenyl) piperidino , 

4- (4-methoxyphenyl) piperidino , 

4- (4-methylphenyl) piperidino , 

4- (4-trif luoromethylphenyl) piperidino , 
20 4- (3-chlorophenyl) piperidino , 

4- (3-f luorophenyl) piperidino , 

4- ( 3 -tr if luoromethylphenyl) piperidino , 

4- (3-bromophenyl) piperidino , 

4- (3-methoxyphenyl) piperidino , 
25 4- (3-methylphenyl) piperidino , 

4- ( 2 -f luorophenyl) piperidino, 

4- (2-chlorophenyl) piperidino , 

4- (2-bromophenyl) piperidino , 

4- (2-methylphenyl) piperidino , 
30 4- (2-rnethoxyphenyl) piperidino , 



4 (3,4 - dime thoxy phenyl (piperidino, 

4- (3 , 4 -methyl enedi oxypheny 1 ) piperidino, 




4- (2 , 3-dimethoxyphenyl) piper idino , 
4- (2 , 3-dimethylphenyl) piper idino , 
4- (2 , 3-dichlorophenyl) piper idino , 
4- (3 , 5-dimethoxyphenyl) piper idino , 
5 4- (3, 5-dimethylphenyl) piper idino , 
4- (3 , 5-dichlorophenyl) piperidino , 
4- (2 f 6-dimethoxyphenyl) piperidino , 
4- (3 , 4 , 5-trimethoxyphenyl) piperidino , 
4- (naphthalen-l-yl) piperidino , 

10 4- (naphthalen-2-yl) piperidino , 

4- ( 6-methoxynaphthalen-2-yl ) piperidino , 
4- (benzo (b) thiophen-2-yl) piperidino , 
4- (benzo (b) furan-2-yl) piperidino , 
4- (indol-2-yl) piperidino, 

15 4- (4-f luorobenzyl) -3 , 6 -dihydro-2H-pyr idin-l-yl , 
4- (4-chlorobenzyl) -3 , 6 -dihydro-2H-pyr idin-l-yl , 
4- (4-bromobenzyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4-phenyl-3 , 6-dihydro-2H-pyridin-l-yl , 
4- (4-f luorophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

20 4- (4-chlorophenyl) -3 , 6 -dihydro- 2 H-pyr idin-l-yl , 
4- (4-bromophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (4-methoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (4-methylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (4-trif luoromethylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

25 4- (3-chlorophenyl) -3 , 6 -dihydro- 2 H-pyr idin-l-yl , 
4- (3-f luorophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3-trif luoromethylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3-bromophenyl) -3 , 6-dihydro-2H-pyr idin-l-yl , 
4- (3-methoxyphenyl) -3 , 6 -dihydro-2 H-pyr idin-l-yl , 

30 4- (3-methylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 



4- ( 2-bromophenyl ) -3 , 6-dihydro-2H-pyridin- 1 ■ yi, 

4- (2-methylphenyl) -3 , 6 -dihydro-2 H-pyr idin-l-yl , 




4- (2-methoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3 , 4-dichlorophenyl) -3 , 6-dihydro~2H-pyridin-l-yl , 
4- (3 ,4-dimethylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3 , 4-dimethoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
5 4- (3 , 4-methylenedioxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (2 , 3-dimethoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (2 , 3-dimethylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (2 , 3-dichlorophenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3 , 5-dimethoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

10 4- (3 , 5-dimethylphenyl) -3 , 6-dihydro-2H-pyridin-l-y 1 , 
4- (3 , 5-dichlorophenyl) -3 , 6-dihydro-2H-pyridin-l-y 1 , 
4- (2 , 6-dimethoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (3 , 4 , 5-trimethoxyphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (naphthalen-l-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 

15 4- (naphthalen-2-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 

4- (6-methoxynaphthalen-2-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (benzo (b) thiophen-2-yl ) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (benzo (b) furan-2-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 
4- (indol-2-yl) -3 , 6-dihydro-2H-pyridin-l-yl , 

20 4- (1 , 4-benzodioxan-6-yl) piperidino , 

4- (2 , 3-dihydrobenzo (b) f uran-5-yl) piperidino , 
4- (benzo (b) furan-5-yl ) piperidino , 
4- (chroman-6-yl) piperidino , 

4- (2 , 3-dihydrobenzo (b) furan-5-yl) piperidino , 
25 4- (benzo (b) f uran-5-yl ) piperidino , 

4- (2 , 2-dimethyl-2 , 3-dihydrobenzo (b) f uran-5-yl) piperidino , 
4- (7-chloro-2 , 2-dimethyl-2 , 3-dihydrobenzo (b) furan-5- 
yl) piperidino , 

4- (2 , 2-dimethyl-4-methyl-2 , 3-dihydrobenzo (b) furan-5- 
30 yl) piperidino , 

4 - (2 , 4 , 6 -tr ime thy 1 phenyl ) piperidino, 
4 - ( 2H-1 -oxoi soindolin-5-y 1 ) piperidino , 



4- (2-methyl-l-oxoisoindolin-5-yl) piper idino , 

4- (quinolin-6-yl) piper idino , 

4- (isoquinolin-6-yl)piperidino, 

4- (4 , 5-dimethylthiophen-2-yl) piperidino , 
5 4- (4 , 5-dichlorothiophen-2-yl) piperidino , 

4- (4 , 5 -dimethyl furan-2-yl) piperidino , 

4- (4 , 5-dichlorofuran-2-yl) piperidino , 

4- (2-methylpyridin-4-yl) piperidino 

and the like. 
10 As R 1 , more preferred are 

4- (3 , 4-dimethylphenyl) piperidin-l-yl , 

4- (1-naphthyl) piperidin-l-yl , 

4- (2-naphthyl) piperidin-l-yl , 

4- (6-methoxynaphthalen-2-yl) piperidin-l-yl , 
15 4- (3 , 4-dimethylphenyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

4- (1-naphthyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

4- (2-naphthyl) -3 , 6-dihydro-2H-pyridin-l-yl , 

4- (6-methoxynaphthalen-2-yl) -3 , 6-dihydro-2H-pyridin-l-yl f 

4- (benzo (b) furan-5-yl) piperidino , 
20 4- (2 , 3-dihydrobenzo (b) f uran-5-yl) piperidino , 

4- (2 , 2-dimethyl-2 , 3-dihydrobenzo (b) furan-5-yl) piperidino , 

4- (4-chloro-3-f luorophenyl) piperidino , 

4- (4-chloro-3-methylphenyl) piperidino , 

4- (3 , 4-dichlorophenyl) piperidino 
25 and the like. 

As R 1 , 

4- (naphthalen-l-yl) piperidino , 
4- (naphthalen-2-yl) piperidino , 

4- (naphthalen-l-yl) -3 , 6-dihydro-2H-pyr idin-l-yl f 
30 4- (naphthalen-2-yl) -3 , 6-dihydro-2H-pyr idin-l-yl , 



4 - (2,2 - dime thy 1-2 , 3 -dihydrobenzo (b) furan-b-yi)piperiaii;o 
and the like are particularly preferable. 



As R 3 , hydrogen atom and C!-C 4 alkyl (e.g., methyl, ethyl, 
propyl, isopropyl, butyl etc.) are preferable and hydrogen atom 
is particularly preferable. 

W is preferably void. 

As R 7 , a group of the following formula is preferable: 



N-N N-N N — rv a \, N_ ^ D 8 ^ R 9 

0 " S o s or O 

wherein 

R 8 is hydrogen atom, phenyl group, C1-C4 alkyl group, Ci~C 2 

halogenated alkyl group, halogen atom, C 2 -C 4 aikenyi group, 
c i -c 4 hydroxyalkyl group, alkoxyalkyl group, 

alkyloxycarbonyl group, optionally substituted amino group, 
acetamido group, carboxyl group, acyl group, optionally 
substituted alkyloxy group, alkylthio group or cyano group, 
and 

R 9 is a group of the following formula 



>10 



N 



R 



11 



R 12 



R 



12 



/ \ 

N O 



— N 



N-R 12 



/ 



N 



or 




R 



12 



wherein R 10 and R 11 are each independently hydrogen atom, Ci- 



Ci 8 alkyl group, optionally substituted aryl group, 



C la aiKyi group, C : C 0 diKoxy yioup ul dcy± yioup. 

Ra , Rb and Rc are each specifically hydrogen atom, 




fluorine atom, chlorine atom, bromine atom, methyl, ethyl, 
methoxy, methylenedioxy , hydroxy, acetyl and the like, with 
preference given to all Ra , Rb, Rc being hydrogen atom. 
Examples of the group of the following formula 

E 



5 




include groups derived from p-propiolactone , y-butyrolactone, 
5,5, -dimethyl-y-butyrolactone , y-valerolactone , 8-valerolactone , 
6 , 6-dimethyl-5-valerolactone , y-caprolactone , e-caprolactone , 
6 , 6-dimethyl-e-caprolactone , 2-azetidinone , 2-pyrrolidinone , 8- 
10 valerolactam, 8-caprolactam , hydantoin, 3 , 5-dihydroimidazol-4- 
one and the like. 

A preferable group of the following formula 



E 




includes the groups of the following formulas 




, which are specifically groups derived from y-butyrolactone, 
8-valerolactone, 2-pyrrolidinone and the like, with particular 
preference given to a group of the following formula 



O 




Preferable embodiment: of the formula ( -L J includes :nt 
compounds of the following formulas: 




The phenoxypropylamine compound of the present invention 
is a compound of the following formula (I) 




5 wherein each symbol is as defined above. 

The preferable compound of the above-mentioned formula 
(I) is a compound (compound A) wherein each symbol of the 
formula (I) is as follows: 

a bond represented by a solid line and a dotted line shows a 
10 double bond; 

X is a hydrogen atom, a hydroxy group, a C^-Cg alkoxy 




H 



— N— ( N-Z-R 2 — N N-Z-R 2 




V 




~" \° R or - N 0- 2 - RS 

m 

wherein 

Y is O or S, 

m and n are each independently 0 , 1 or 2 , 
5 Ar is optionally substituted benzene or naphthalene, 

R 2 is optionally substituted aryl group or optionally 

substituted aromatic heterocyclic group , 
R 5 is optionally substituted aryl group or optionally 

substituted aromatic heterocyclic group , 
10 Z is void or -CH 2 -, and 

R 6 is hydrogen atom, hydroxy group, acetamido group, 

carboxyl group , alkoxycarbonyl group , cyano group 
or Ci-C 8 alkoxy group; 
R 3 is a hydrogen atom, a Ci-C 18 alkyl group or a halogen 

15 atom; 

V is -CH 2 - , -O-, -S- or the formula -N(R 4 )- 

wherein R 4 is hydrogen atom, Ci-C 18 alkyl group or 
optionally substituted aralkyl group; 
W is void or -CH 2 - or -C (=0) - ; or 

20 V and W are each a hydrogen atom without bonding; 

R 7 is a C1-C4 hydroxyalkyl group, an acyl group, 

an optionally substituted saturated or unsaturated 
heterocyclic group, an optionally substituted fused 
heterocyclic group, a C!-C 4 alkylsulf onyl group or the 
25 formula -Q-R 9 



is a group of the following formula 




or -NH-NH-R 15 

wherein R 10 and R 11 are each independently hydrogen 
atom, Cx-Ci 8 alkyl group, optionally substituted 
5 aryl group, optionally substituted aralkyl group 

or alkoxy group, R 12 is hydrogen atom, optionally 
substituted aryl group, C!-C 18 alkyl group, C!-C 8 
alkoxy group or acyl group, and R 15 is hydrogen 
atom, phenyl group, C!-C 4 alkyl group, Ci~C 2 
10 halogenated alkyl group, halogen atom, C 2 -C 4 

alkenyl group, C1-C4 hydroxyalkyl group, 
alkoxyalkyl group, alkyloxycarbonyl group, 
optionally substituted amino group, acetamido 
group, carboxyl group, acyl group, optionally 
15 substituted alkyloxy group, alkylthio group or 

cyano group; and 
Ra , Rb and Rc are each independently a hydrogen atom, a Ci~C 1B 
alkyl group, a hydroxy group, a C;l-C 8 alkoxy group, 
a halogen atom, an acyl group, a nitro group or an 

are borh hydrogen aioms , R should nor. be a group or the 
formula -CO-R 9 wherein R 9 is as defined above. 



In the above-mentioned compound A f a compound A wherein 
each symbol of the formula (I) is as follows is more 
preferable : 

a bond represented by a solid line or a dotted line shows a 
5 double bond; 

X is a hydroxy group; 

is a group of the following formula 



Z-R c 



wherein 

10 K 1 is optionally substituted phenyl group or naphthyl 

group , 
Z is void , and 

R 6 is hydrogen atom; 

R 3 is a hydrogen atom or C1-C4 alkyl group; 

is V is -CH 2 -, -0- , -S- or the formula -N (R 4 ) - 

wherein R 4 is hydrogen atom, C x -C^ alkyl group or 
optionally substituted aralkyl group; 
W is void; or 

R 7 is a group of the following formula 




or the formula -CO-R 9 
wherein 

R 8 is hydrogen atom, phenyl group, Ci~C 4 alkyl group, 



aikoxyaikyl group, ai ky ioxy carbony ± 
optionally substituted amino group, 



group, 
acetamido 



group , 



carboxyl group, acyl group, optionally substituted 
alkyloxy group, alkylthio group or cyano group, and 
R 9 is a group of the following formula 




wherein R iU and R 11 are each independently hydrogen 
atom, Cx-Cis alkyl group, optionally substituted aryl 
group, optionally substituted aralkyl group or 
alkoxy group, and R 12 is hydrogen atom, optionally 
substituted aryl group, Cx-Cxa alkyl group, Cx-Cg 
alkoxy group or acyl group; and 

Ra, Rb and Rc are each a hydrogen atom. 

In the above-mentioned compound A, that having the 

following formula (I') is more preferable: 




wherein each symbol is as defined for compound A. 

Specific examples of the above-mentioned compound A are: 
(1) 1- (4- (2-hydroxy-3- (4- ( naphtha len- 2 -yl ) piperidino) - 
propyl oxy ) benzo (b) f uran-2-y lcarbonyl ) pyrrolidine , 

(4) ( z - -hydroxy — J — ( 4 ( naphihaien-^ -y i ) piper i ai no ) pr opy ioxy J 
N , N-dimethylbenzo (b) f uran-2-carboxamide , 




(12) 1- (4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) thiophen-2-ylcarbonyl ) pyrrolidine , 

(13) 4- (4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
propyloxy) benzo (b) thiophen-2-ylcarbonyl ) morpholine , 

5 (15) 4- (2-hydroxy-3- (4 - ( naphtha len-l-yl) piperidino) propyloxy) 
N, N-dimethylbenzo (b) thiophene-2-carboxamide , 

(17) 4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) 
N , N-dimethylbenzo (b) thiophene-2-carboxamide , 

(20) 4- (7- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
10 propyloxy) benzo (b) f uran-2-ylcarbonyl ) morpholine , 

(21) 7- (2 -hydroxy- 3- (4- ( naphtha len-2 -yl ) piperidino) propyloxy) 
N, N-dimethylbenzo (b) f uran-2-carboxamide f 

(27) 4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) propyloxy) 
N, N-dimethyl-lH-indole-2-carboxamide , 
15 (30) 4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) 
N , N-dimethyl-l-methylindole-2-carboxamide , 

(35) 1- (2- (5-methyl-l , 2 , 4-oxadiazol-3-yl ) benzo (b) furan-4- 
yloxy) -3- (4- (naphthalen-2-yl ) piperidino) -2-propanol , 

(37) 1- (2- (5-methyl-l, 3, 4-oxadiazol-2-yl) benzo (b) furan-4- 
20 yloxy) -3- (4- (naphthalen-2-yl) piperidino) -2-propanol , 

(38) 1- (2- (5-trif luoromethyl-1 , 3 , 4-oxadiazol-2-yl) benzo (b) - 
f uran-4-yloxy ) -3- (4- (naphthalen-2-yl) piperidino) -2-propanol , 

(39) 1- (2- (5-methyl-l , 3, 4-oxadiazol-2-yl ) benzo (b) furan-7- 
yloxy) -3- (4- ( naphtha 1 en-2 -y 1 ) piperidino) -2-propanol , 

25 (42) 1- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl ) -lH-indol-4 -yloxy) -3 
(4- (naphthalen-2-yl ) piperidino) -2-propanol , 

(44) 1- (2- (3-methyl-l , 2 , 4-oxadiazol-5-yl ) benzo (b) furan-4- 
yloxy) -3- (4- (naphthalen-2-yl ) piperidino) -2-propanol , 
(48) 1- (2- (5-methyloxazol-2-yl) benzo (b) f uran-7-yloxy ) -3- (4- 
30 (naphthalen-2-yl) piperidino) -2-propanol , 

(88) l-(4-(3,4-di chloropheny 1 ) piperidino ) - j - (.: - ( d -me :hyi ~ r 3 , 
oxadiazol-2-yl ) benzo (b) f uran-4-yloxy ) -2-propanol , and 




(93) 3- (4- (3 , 4-dimethylphenyl) piperidino) -1- (2- (5-ethyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2-propanol , wherein the 
number in the parenthesis affixed to each compound is an 
Example number . 

5 The preferable compound of the above-mentioned formula 

(I) also includes a compound (compound B) wherein each symbol 
of the formula (I) is as follows: 

a bond represented by a solid line and a dotted line shows a 
double bond or a single bond; 
10 X is a hydrogen atom, a hydroxy group, a Cx-Cg alkoxy 

group or an acyloxy group; 
R 1 is a group of the following formula 



H 



-N-Y'— r 2 — N 




N-Z-FT 



— N 



N-Z-R' 



15 



20 




Ar) — n 




\ 



Z-FT 

6 



R 



or 




/ 



25 



wherein 

m and n are each independently 0, 1 or 2 , 

Ar is optionally substituted aromatic hydrocarbon, 

R 2 is optionally substituted aryl group or optionally 

substituted aromatic heterocyclic group, 

R 5 is optionally substituted aryl group or optionally 

substituted aromatic heterocyclic group, 
Z is void or -CH 2 - , 

R 6 is hydrogen atom, hydroxy group or Ci-C 8 alkoxy 

group and 

Y' is optionally substituted C 3 -C 8 cycloalky lene group, 



R and W 



are bonded lo form ihe following formula 




wherein 

E is an oxygen atom or a sulfur atom; 

Q' is optionally substituted 4 to 7-membered 

5 . heteurocycle having 1 or 2 hetero atom(s) selected 

from the group consisting of nitrogen atom and 
oxygen atom in the ring, 
and V is hydrogen atom; and 
Ra, Rb and Rc are each independently a hydrogen atom, a Ci-C 18 
10 alkyl group, a hydroxy group, a Ci-C 8 alkoxy group, 

a halogen atom, an acyl group, a nitro group or an 
amino group . 

In the above-mentioned compound B, that wherein each 
symbol is as follows is more preferable: 
15 a group of the following formula 

E 




is a group of the following formula 




wherein 



20 E is an oxygen atom or a sulfur atom, 

q is 0 , 1 , 2 or 3 , 

R 4 ', R 7 ' and R 8 ' are each independently a hydrogen atom, a Ci-C 18 

zb oiher symbols are as defined in ihe aforementioned compound B. 

In the above-mentioned compound B, that wherein each 



symbol is as follows is more preferable: 

a bond represented by a solid line and a dotted line shows a 

double bond; 

X is a hydroxy group; 

5 R 1 is a group of the following formula: 



•oc: -<>>-"• 




wherein 

R 5 is optionally substituted phenyl group or naphthyl 

group , 

10 Z is void, and 

R 6 is hydrogen atom; 

R 3 is a hydrogen atom or C1-C4 alkyl group; 

a group of the formula 

E 

V 

Q' 

15 is a group of the following formula 

O 

\(CH 2 )/ 

wherein q is 1 and R 4 ' is hydrogen atom or C!-C 4 alkyl 

group) ; and 
Ra , Rb and Rc are each a hydrogen atom. 
20 In the above-mentioned compound B, that having the 

following formula (I") is particularly preferable: 



■ R 4> 




wherein each symbol is as defined for compound B. 
Specific examples of the above-mentioned compound B are 
as follows : 

5 (306) 5- (2 (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy ) benzylidene) -1 , 3-dimethylimidazolidine-2 , 4-dione , 

(307) a- (2 '- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzylidene) -y-butyrolactone , 

(308) a- (2 '- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
jo propyloxy) benzylidene) -y-butyrolactone , 

(309) a-(2'- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzylidene) -y-butyrolactone , 

(310) a- (2 (3- (4- (3-f luoro-4-methylphenyl) piperidino) -2- 
hydroxypropyloxy ) benzylidene) -y-butyrolactone , 

15 (311) a- (2 (3- (4- (3 , 4-dimethylphenyl) piperidino) -2- 
hydroxypropyloxy ) benzylidene) -y-butyrolactone , 

(312) a- (2 '- (3- (4- ( 4-chloro-3-f luorophenyl ) piperidino) -2- 
hydroxypropyloxy) benzylidene) -y-butyrolactone , 

(313) a- (2 (3- (4- (4-chloro-3-trif luoromethylphenyl) - 

20 piperidino) -2-hydroxypropyloxy ) benzylidene) -y-butyrolactone , 

(314) a- (2 '- (2-hydroxy-3- (4- (naphthalen-l-yl ) piper idino) - 
propyloxy) benzylidene) -y-butyrolactone , 

(315) a- (2 '- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
propyloxy) benzylidene) -8-valerolactone , 

25 (316) a- (2 ' - (2 -hydroxy- 3- (4- (naphthalen-2-yl ) piperidino) - 



propyloxy) benzylidene) -2 -py rro 1 idone , 

(322) 3- (2 '- (2-hydroxy-3- (4- (naphthalen-2-y 1 ) piper idino ) - 




propyloxy) benzylidene) -l-methyl-2-pyrrolidone , and 
(325) a- (2 '- (2-hydroxy-3- (4- ( 6-methoxynaphthalen-2- 
yl) piperidino) propyloxy) benzylidene) -y-butyrolactone, wherein 
the number in the parenthesis affixed to each compound is an 
5 Example number. 

A synthetic intermediate of compound A may be a compound 
of the following formula (II) 




wherein each symbol in the formula is as defined below: 
io X is a hydrogen atom, a hydroxy group, a Cx-Cg alkoxy 

group or an acyloxy group or an oxo group; 
R 1 is a group of the following formula 




15 wherein 



Y is 0 or S, 

m and n are each independently 0 , 1 or 2 , 

Ar is optionally substituted benzene or naphthalene, 

R is optionally substituted aryl group or optionally 

20 substituted aromatic heterocyclic group, 

Z is void or -CH^-, and 

R 6 is hydrogen atom, hydroxy group, acetamido group, 




carboxyl group, alkoxycarbonyl group, cyano group 
or Ci~C Q alkoxy group; 
R 3 is a hydrogen atom, a Ci-Cxs alkyl group or a halogen 

atom; 

5 V is -CH 2 -, -0-, -S- or the formula -N(R 4 )- 

wherein 

R 4 is hydrogen atom, Ci-C 18 alkyl group or optionally 

substituted aralkyl group; 
W is void, -CH 2 - or -C(=0)-; or 

10 V and W are each a hydrogen atom without bonding; 
R 14 is a hydrogen atom or a C1-C4 alkyl; and 

Ra, Rb and Rc are each independently a hydrogen atom, a Ci-C 18 
alkyl group, a hydroxy group, a Ci~C Q alkoxy group, 
a halogen atom, an acyl group, a nitro group or an 
15 amino group. 

A synthetic intermediate of compound B may be a compound 
of the following formula (III) 



E 




(III) 



wherein each symbol in the formula is as defined below: 
20 R is a hydrogen atom, a C!-C 4 alkyl group, an allyl group 

or a 2 , 3-epoxypropan-l-yl group; 
a bond represented by a solid line and a dotted line shows a 
double bond or a single bond; 

E is an oxygen atom or a sulfur atom; 

25 R 3 is a hydrogen atom, a Ci-C 18 alkyl group or a halogen 

heierocycle having 1 or 2 he:ero axiom (s) selected rro::, 
the group consisting of nitrogen atom and oxygen atom 




in the ring; and 
Ra, Rb and Rc are each independently a hydrogen atom, a Ci-C 1Q 
alkyl group, a hydroxy group, a Ci~C s alkoxy group, a 
halogen atom, acyl group, a nitro group or an amino 
5 group. 

As a synthetic intermediate for the above-mentioned 
compound B, a compound of the formula (III) wherein each symbol 
is as defined below is preferable: 
the group of the following formula 



E 



10 




is a group of the following formula 




wherein 



E is an oxygen atom or a sulfur atom, 

is q is 0, 1, 2 or 3, and 

R 4 ', R 7 ' and R 8 ' are each independently hydrogen atom, Ci~ 
C 18 alkyl group, optionally substituted aryl group 
or optionally substituted aralkyl group, and 
other symbols are as defined with regard to the formula 
20 (III) . 

The pharmaceutically acceptable salts of compounds of 
the formulas (I) , (II) and (III) include acid addition salts 
with inorganic acids (e.g., hydrochloric acid, hydrobromic acid, 
sulfuric acid, phosphoric acid, nitric acid etc.) or organic 

acid, maieic acid, fumaric acid, methanesulf onic acid, 
benzenesulf onic acid, p-toluenesulf onic acid, camphorsulf onic 




acid, ascorbic acid, terephthalic acid, adipic acid etc.). 

The compounds of the formulas (I), (II) and (III) and 
pharmaceutically acceptable salts thereof may be present in the 
form of a hydrate or a solvate. These hydrates and solvates 
5 are also encompassed in the present invention. When the 

compound of the formula (I) has an asymmetric atom, at least 
two kinds of optical isomers exist. The optical isomers and 
racemates thereof are encompassed in the present invention. 

The compound of the formula (I) can be synthesized by 

10 the following methods. Each symbol in the following reaction 
formulas is as defined above, unless particularly specified. 

The compound of the formula (I) and synthetic 
intermediates of the formulas (II) and (III) can be produced 
according to the following reaction formulas A - Z and Q' - T', 

15 as well as methods analogous to the following examples and the 
like. In the formulas, the symbol A refers to a leaving group 
(or nucleofugal group) well known in the organic synthesis, 
such as chlorine atom, bromine atom, iodine atom, mesylate, 
tosylate, nosylate, triflate and the like. Leaving groups (or 

20 nucleofugal groups) are well known to those of ordinary skill 
in the art of organic syntheses. 



Reaction Formula C 



V 

Ra j 




o 

5 



Ra 



Rb-jr 




Rc 



W^R 



H-R J 




Rc 



Reaction Formula D 



Ra , 




OH 

(I, X=OH) 



H-R x + 



5 



Ra 
Rb-jT 




Rc i 



OH 



Ra 

Rb#' 



o 

A^R 1 

8 





OH 



(I f X=OH) 



Reaction Formula E 




derivative ^ ana 2 , 5 - epoxypi oparie compound navmy a leaving 
5 group (or nucleofugal group) at 1-position, followed by 




reaction with H-R 1 , 

Reaction formula B: A method comprising reacting H-R 1 and 2,3- 
epoxypropane compound 2 having a leaving group (or nucleofugal 
group) at 1-position to give compound _4, which is reacted with 
5 a phenol derivative 1, 

Reaction formula C: A method comprising reacting a phenol 
derivative 1_ and 2-propanone 5 having leaving groups (or 
nucleofugal groups) at 1,3-position to give compound 6^ which 
is reacted with H-R 1 to give a product 1_, followed by reduction 
10 thereof, 

Reaction formula D: A method comprising reacting H-R 1 and 2- 
propanone compound 5 having leaving groups (or nucleofugal 
groups) at 1,3-position to give compound J8, which is reacted 
with phenol derivative 1. to give a product 7, followed by 

15 reduction thereof, 

Reaction formula E: A method comprising reacting phenol 
derivative _1 and allyl compound 9_ (e.g., 3-allyl bromide etc.) 
having a leaving group (or nucleofugal group) at 3-position to 
give a product ]^0, which is epoxidated and successively reacted 

20 with H-R 1 , and the like. The methods for synthesis of the 

compound of the formula (I) are not limited to those mentioned 
above . 

Particularly, the optically active compound of the 
formula (I) (X=OH) can be synthesized by the following reaction 
25 formulas F - L and the like. In these reaction formulas, the 
symbol R* means a part other than carboxyl group of optically 
active carboxylic acid. 




Reaction Formula F 




(I, X=OH) 



Reaction Formula G 




(I, X=OH) 

Reaction Formula H 



H — R 



R ^ 0 



V 

Ra 

Rc / 1 0H 




V if 
Ra 1 !L , 

.k-^t R 

Rc OH 
(I, X=OH) 



Reaction Formula I 




R*-COOH 
11 



(I, X=OH) 



resolution 



Ra 



V i 



Rb-jr 




Rc 



7^0 



7 

R 3 

^R 1 
OCOR* 



12 



Reaction Formula J 




(I, X=0H) 



Ra 



.W^R 



R J 



RJ^ir 




asymmetric 
reduction 



Rc 



R 1 



O 



Reaction Formula K 



V 

Ra 
Rc 




OH 

(I, X-OH) 




+ crystallization 
R*-COOH - 



OH 

(I, X=OH) 



11 



Ra I 4 

Rc OH 
(I, X=OH) 



Reaction Formula L 



Ra 

Rb^ 




Rc OH 
(I, X=OH) 




or intermediate i. u ocrainea ioy tne aloove meniionea reaction 
formula E, using optically active base and asymmetric ligand in 




catalytic or stoichiometric amounts to give optically active 
intermediate _3, which is reacted with H-R 1 , 
Reaction formula G: A method comprising reacting phenol 
derivative 1_ and optically active 2 , 3-epoxypropane derivative 2 
5 having a leaving group (or nucleofugal group) at 1-position to 
give compound _3, which is reacted with H-R 1 , 
Reaction formula H: A method comprising reacting H-R 1 and 
optically active 2 , 3-epoxypropane derivative 2 having a leaving 
group (or nucleofugal group) at 1-position to give compound 4, 

10 which is reacted with phenol derivative 1, 

Reaction formula I: A method comprising condensing a racemic 
mixture of the compound of the formula (I) with optically 
active carboxylic acid 1_1 to convert the compound to optically 
active ester 12_, which is followed by crystallization, column 

is chromatography and the like to resolve the compound into two 
diastereomers , 

Reaction formula J: A method comprising asymmetric reduction of 
intermediate 1_ obtained by the above-mentioned reaction 
formulas C and D, using a chiral ligand, 
20 Reaction formula K: A method comprising forming a salt in a 
racemic mixture of the compound of the formula (I) and 
optically active carboxylic acid whereby both isomers are 

resolved based on difference in crystallinity , 

Reaction formula L: A method comprising condensing a racemic 
25 mixture of the compound of the formula (I) with carboxylic acid 

13 to once convert the compound to an ester, and hydrolyzing 

the ester enantioselectively using an enzyme. 

The methods for synthesizing the optically active 

compound of the formula (I) (X=OH) are not limited to those 
30 mentioned above. 

and the like. 




Reaction formula M: A method comprising reacting phenol 
derivative _1 and propane derivative 1J> having leaving groups or 
5 nucleofugal groups at 1 , 3-positions to synthesize intermediate 
16 , and condensing the intermediate 16^ and H-R 1 in the presence 
of deoxidizing agent , 

Reaction formula N: A method comprising reacting H-R 1 and 
propane derivative 15_ having leaving groups or nucleofugal 
10 groups at 1 , 3-positions to synthesize intermediate 17_ and 

condensing the intermediate 17_ and phenol derivative 1_ in the 
presence of deoxidizing agent. 

Of the compounds of the formula (I) , a compound wherein 
X is alkoxy can be derived from the compound of the formula ( I ) 




Reaction Formula 0 




Reaction formula 0: A method comprising alkylating hydroxy 
group of a compound of the formula (I) wherein X is hydroxy 
group, in the presence of deoxidizing agent. 
5 Of the compounds of the formula (I) , a compound wherein 

R 7 is the formula: -Q-R 9 wherein Q is -C (=0) - or -CH 2 - can be 
derived from carboxylic acid derivative 18_, as in the following 
the reaction formula P. 

Reaction Formula P 

° o 




(I, Q-CH 2 ) 

io Reaction formula P: A method comprising condensing carboxylic 
acid derivative 1S_ with H-R 9 in the presence of amidating agent 
to synthesize amide compound (Q=C0) , and reducing the amide 
compound to synthesize amino compound (Q=CH 2 ) . The amidating 
agent to be used for this method is exemplified by 

is dicyclohexylcarbodiimide (DCC) , diethyl cyanophosphate , 



hydrochloride (WSC) aria the nke. lite reaucrny agent to l 
used for the reduction is exemplified by lithium aluminum 



hydride, diisopropyl aluminum hydride, diborane, sodium 
borohydride and the like. 

Of the phenol derivatives 1_ used in Reaction formulas A, 
B, D, E, G, H, M and N, a compound wherein R 7 is the formula: 
5 -Q-R 9 can be synthesized according to the following reaction 
formulas Q - S and the like. In these reaction formulas, the 
symbol PG means a protecting group (e.g., methyl, ethyl, 
methoxymethyl , ethoxymethyl , trimethylsilyl , benzyl, acetyl, 
benzoyl etc.) that can be eliminated easily in the organic 
10 synthesis. 

Reaction Formula Q 




H-R 



deprotection 
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r /Vpg r/ °" PG Rc' oh 
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Reaction Formula S 
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Reaction formula Q: A production method comprising condensing 

carboxylic acid derivative 19_ with H-R 9 , using amidating agent, 

and then eliminating the protecting group to give phenol 

derivative (1, Q=CO) . As the amidating agent, 
5 dicyclohexylcarbodiimide (DCC) , diethyl cyanophosphate , 

diphenylphosphoryl azide (DPPA) , 1 , 1 ' -carbonylbis-lH-imidazole 

(CDI) , l-ethyl-3- (3-dimethylaminopropyl) carbodiimide 

hydrochloride (WSC) and the like can be used. 

Reaction formula R: A production method comprising reducing 
10 amide compound 2_0 with a reducing agent, and eliminating the 

protecting group to give phenol derivative (1, Q=CH 2 ) . As the 

reducing agent, lithium aluminum hydride, diisopropyl aluminum 

hydride, diborane , sodium borohydride and the like can be used. 

Reaction formula S: A production method comprising condensing, 
15 sulfonic chloride derivative 2^2 with H-R 9 using a deoxidizing 

agent, and eliminating the protecting group to give phenol 

derivative (.1 , Q=S0 2 ) . 

In the following, the reaction formulas T - Z are shown 

as typical synthetic methods of representative compounds 
20 wherein R 7 is optionally substituted heterocycle in the 

reaction formulas A - H, M and N. In these reaction formulas, 

the symbol PG is as defined above. 

Reaction Formula T 




24 25 1 




Reaction formula T: A production method of phenol derivative _1 
having a 1 , 3 , 4-oxadiazole ring, which method comprises 
5 cyclization of diacylhydrazine derivative 2_4 with a dehydrating 
agent, and deprotection . The phenol derivative 1_ having a 
1 , 3 , 4-oxadiazole ring can be also synthesized by reacting azo 
compound and triphenylphosphine , in the presence of a 



phosphorus trichloride, sulfuric acid, phosphorus oxy cnioi icie , 
thionyl chloride, oxalyl chloride and the like can be used. As 




the azo compound, diethyl azodicarboxylate (DEAD) , diisopropyl 
azodicarboxylate (DIAD) and the like can be used. 
Reaction formula U: A production method of phenol derivative 1^ 
having a 1 , 2 , 4-oxadiazole ring, which method comprises 
5 condensing carboxylic acid derivative 19_ and hydroxyimino 

compound 26 using an amidating agent to give compound 27_, which 
is subjected to cyclization using a dehydrating agent or by 
heating for dehydration, followed by deprotection . As the 
dehydrating agent, polyphosphoric acid, phosphorus 
10 pentachloride , phosphorus trichloride, sulfuric acid, 

phosphorus oxychloride, thionyl chloride, oxalyl chloride and 
the like can be used. 

Reaction formula V: A production method of phenol derivative 
having a 1 , 2 , 4-oxadiazole ring, which method comprises 
is condensing nitrile derivative 29_ and hydroxylamine to give 
compound 3_0, to which acid anhydride 3J1 is added to allow 
cyclization by heating for dehydration, followed by 
deprotection . 




Reaction formula W: A production method of phenol derivative _1 
having a 1 , 3 , 4 -thiadiazole ring, which method comprises 
5 conversion of hydrazone compound _33 into thione compound with a 
sulfidation agent to give compound 3_4, which is cyclized with 
compound 3^5 by heating, followed by deprotection . As the 

iu Reaction formula X: A production ne:noa or pneno-L aeuvaiivc _ 
having a thiazole ring, which method comprises cyclization of 



compound _37 and thioamide compound 3_8 by heating, followed by 
deprotection . 

Reaction Formula Y 




Reaction Formula Z 




Reaction formula Y: A production metr.oa ui pnenui aeiivdt.v-j ^ 
having a isoxazole ring, which method comprises cyclization of 




hydroxyimino compound 4J3, using a dehydrating agent or by 
heating for dehydration , followed by deprotection . As the 
dehydrating agent , polyphosphoric acid , phosphorus 
pentachloride , phosphorus trichloride, sulfuric acid, 
5 phosphorus oxychloride, thionyl chloride, oxalyl chloride and 
the like can be used. 

Reaction formula Z : A production method of phenol derivative _1 
having an oxazole ring, which method comprises condensing acid 
halide compound 42^ and acetylene compound 4_3 to give compound 
10 44, followed by cyclization using mercury (II) acetate and 
deprotection . 

Of the phenol derivatives 1_ to be used for the reaction 
formulas A, B, D, E, G, H, M and N, a compound wherein R and W 
are bonded to form a ring can be also synthesized by the 
is methods of the following reaction formulas Q' - T" . 
Reaction Formula Q ' 




Reaction formula Q': The phenol derivative 1, which is a 
benzylidene compound, can be synthesized by reacting phenol 
derivative 1_8 and carbonyl (thiocarbonyl) derivative 19_ in the 

20 presence of a base such as sodium hydride, sodium alcoholate 
and the like. Further, the phenol derivative 1, which is a 
benzyl compound, can be synthesized by reducing the obtained 
phenol derivative _1 (benzylidene compound) in the presence of a 
catalyst such as palladium carbon and the like. 

25 When R and W are bonded to form a ring, which is a 

synthesized by the met ho a or the reaction rorrnu±a k' . 




1 1 



Reaction formula R' : Synthesis is available by lithiation of a 
lactam derivative or hydantoin derivative (or their sulfur 
derivatives) wherein R 7 ' is other than hydrogen atom, with an 
5 organic lithium reagent such as n-BuLi and the like, reacting 
the same with a phenol derivative 2_0, wherein hydroxyl group is 
protected, to once convert to benzyl alcohol compound 21 , 
followed by treatment with an acid. Moreover, by reduction of 
phenol derivative 1. (benzylidene compound) in the presence of a 

10 catalyst such as palladium carbon and the like, phenol 

derivative 1_, which is a benzyl compound, can be synthesized. 

The phenol derivative _1 (or its sulfur derivative) 
containing hydantoin, wherein R 7 ' and R 8 ' are the same 
substituents , can be also synthesized by the method of the 

is reaction formula S'. 




Reaction formula S f : The phenol derivative 2_0, wherein hydroxyl 
group is protected, is reacted with hydantoin (or its sulfur 
5 derivative) along with a base such as sodium hydride, sodium 
alcoholate and the like to give benzylidene compound 22 , 
followed by deprotection to give phenol derivative l f wherein 
R 7 ' and R 8 ' are hydrogen atoms. Moreover, by reacting 
benzylidene compound 2_2, which is an intermediate, with W-R 7 ' 

10 having a nucleofugal group to synthesize intermediate 23, and 
deprotecting the same, the phenol derivative 1 (or its sulfur 
derivative) containing hydantoin, wherein R 7 ' and R 8 ' are the 
same, can be synthesized. 

The phenol derivative _1 (or its sulfur derivative) 

15 containing 3 , 5-dihydroimidazol-4-one can be also synthesized by 
the method of the reaction formula T ' . 



Reaction Formula T 1 
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Reaction formula T" : The phenol derivative 20, wherein hydroxy! 
group is protected, is reacted with glycine derivative 24 to 
give benzylidene compound 25, which is then reacted with amine 
5 R 7 '-NH 2 to give intermediate 26. This intermediate is 
deprotected to give phenol derivative 1 (or its sulfur 
derivative) containing 3 , 5-dihydroimidazol-4-one . 

There are many methods for obtaining phenol derivative 1 
other than those mentioned above that are known to synthesis 
20 chemists, and therefore, the methods for obtaining the compound 
are not limited to those shown above. 

These reactions and applications ultimately leading to 
the formula (I) of the present invention are well known to 
those of ordinary skill in the field of organic chemical 
15 synthesis. The improvements to adopt the conditions and 

reagents for the synthesis of specific compounds of the formula 
(I) inclusive of the inventive compound, beyond those described, 
are known to synthesis chemists. For more detailed description, 
respective synthetic examples are shown under Examples. 

antagonistic activity against b - H T : a receptors ana nave a o -ru 
reuptake inhibitory action. Therefore, the compounds can 



provide effective pharmaceutical agents for diseases 
accompanying serotoninergic neurotransmission functional 
disorders. They are also effective as 5HT 1A antagonists having 
a selective serotonin reuptake inhibitory action, or as 
5 selective serotonin reuptake inhibitors having a 5HTi A 
antagonistic action . 

That is, the inventive compounds show quick expression 
of the anti-depressive effect and are useful as a so-called 
rapid onset antidepressant. They are also useful for the 

10 treatment of mammals inclusive of human for central nervous 
system diseases mediated by 5-HT, such as schizophrenia, 
anxiety neurosis, obsessive-compulsive disorder (OCD) , panic 
disorder, social anxiety disorder, seasonal emotional disorder, 
Anorexia Nervosa, Bulimia Nervosa, nocturnal enuresis, 

15 children's hyperlocomotion , post-traumatic stress disorder 
(PTSD) , senile dementia, hemicrania, stroke, Alzheimer's 
disease, recognition disorder, hypertension, gastrointestinal 
injury, feeding disorders, premenstrual syndrome (PMS) , 
abnormal body temperature regulation and sexual disorder, pain, 

20 as well as abnormal cardiovascular system, drug abuse and the 
like. 

When the compound of the present invention is used as a 
pharmaceutical agent, a systemic administration of a 
pharmacologically acceptable amount of the compound of the 

25 formula (I) or a pharmacologically acceptable acid addition 
salt thereof to a mammal is included. The dose requires 
careful control for each case, and in consideration of the age, 
body weight and condition of the subject, administration route, 
as well as nature and severity of disease, the general daily 

30 dose in the case of parenteral administration is 0.01 - 100 

administration method in the present invention uiciuaes uiax, 
rectal and parenteral (e.g., intramuscular, intravenous, 




percutaneous and subcutaneous) administrations . 

For anti-depression, the compound of the present 
invention may be administered as a single therapeutic agent or 
may be administered as a mixture with other therapeutic agents. 
5 For therapy , the compound is generally given as a 

pharmacological composition containing the compound of the 
formula (I) or a pharmaceutically acceptable salt thereof in an 
amount sufficient to show an anti-depressive effect, and a 
pharmaceutically acceptable carrier. A pharmacological 

10 composition containing about 1 - 500 mg of the active 
ingredient per unit dose is desirable. 

According to a conventional method, it is prepared into 
tablets , lozenges , capsules , powders , aqueous or oily 
suspensions, syrups, elixirs, aqueous solutions and the like. 

15 The pharmacological composition to be used naturally shows 

properties that vary depending on the objective administration 
route. For example, an oral composition may be tablet or 
capsule, and may contain a conventional excipient such as 
binder (starch etc.) and moistening agent (sodium laurylsulf ate 

20 etc.). A solution or suspension of the present invention 

containing a conventional pharmacological vehicle may be used 
for parenteral administration, such as an aqueous solution for 
intravenous injection and oily suspension for intramuscular 
inj ection . 

25 Examples 

The present invention is described in detail in the 
following by Starting Material Synthesis Examples, Examples, 
Formulation Examples and Experimental Examples. The present 
invention is not limited in any way by these examples. 
30 Starting Material Synthesis Example 1 

^-ylcarbonyi ) pyrrolidine (^.J g) in , K - dime my 1 1 ormamiae ( JMr j 
were added potassium carbonate (2.2 g) and (S)-glycidyl 




nosylate (1.7 g) , and the mixture was stirred for 10 hr at room 
temperature, followed by pouring into water. After extraction 
with ethyl acetate, the organic layer was washed with water, 
dried over anhydrous magnesium sulfate, and concentrated under 
5 reduced pressure. The obtained residue was purified by silica 
gel column chromatography (hexane/ethyl acetate) to give the 
title compound (1.2 g) as a yellow oil. 

1 H— NMR (CDCI3 ) 8 : 1.93 (penth , J=6 . 4 , 2H) , 2.00(penth, J=6 . 4 , 2H) , 
2.79(dd, J=4.9, 2.9, 1H) , 2.93(t, J=4 . 9 , 1H) , 3.38-3.43(m, 1H) , 
10 3.69(t, J=6.8, 2H) , 3.92(t, J=6 . 8 , 2H) , 4.08(dd, J=11.2, 5.8, 
1H) , 4.36(dd, J-11.2, 3.0, 1H) , 6.00(d, J=8 . 3 , 1H) , 7.15(d, 
J=8.3, 1H) , 7.28(t, J=8.3, 1H) , 7.47 (s, 1H) 
Starting Material Synthesis Example 2 

(S) -4- (4-glycidyloxybenzo (b) f uran-2-ylcarbonyl) morpholine 
15 To a suspension (30 ml) of sodium hydride (0.52 g) in 

DMF was dropwise added a solution (30 ml) of 4-(4- 
hydroxybenzo (b) furan-2-ylcarbonyl) morpholino in DMF at a 

reaction temperature of 4°C over 10 min, and the mixture was 
stirred for 30 min. Thereto was added a solution (10 ml) of 

20 (S)-glycidyl nosylate (3.4 g) in DMF , and the mixture was 
stirred for 30 min and poured into water. After extraction 
with ethyl acetate, the organic layer was washed with water, 
dried over anhydrous magnesium sulfate and then concentrated 
under reduced pressure. The obtained residue was purified by 

25 silica gel column chromatography (hexane/ethyl acetate) to give 
the title compound (1.3 g) as a yellow oil. 

1 H-NMR ( CDCI3 ) 8 : 2 . 81 (dd , J=4 . 9 , 2.4, 1H) , 2.96(t, J=4 . 9 , 1H) , 
3.42-3.44(m, 1H) , 3.78-4.07 (m, 8H) , 4.09(dd, J=10.8, 5.9, 1H) , 
4.40(dd, J=10.8, 3.0, 1H) , 6.69(d, J=8 . 3 , 1H) , 7.16(d, 
30 J=8.3,1H), 7.32(t, J-8.3, 1H) , 7.44(s, 1H) 

d soiuiioi: (cU ni^) ul ;:^^r:y^ ^ i.yuroxyijei^u l^idi. 
2 -carboxy late (3.6 g) in DMF were added (S)-glycidyl nosylate 



(5.1 g) and potassium carbonate (6.5 g) and the mixture was 
stirred at room temperature for 8 hr. The reaction mixture was 
concentrated under reduced pressure and ethyl acetate was added 
to the residue. The mixture was washed with water, dried over 
5 anhydrous magnesium sulfate, and concentrated under reduced 
pressure to give the title compound (4 . 1 g) as a yellow 
crystalline compound. 

1 H-NMR(CDC1 3 )5:2.82 (dd, J=4 . 9 , 3.0, 1H) , 2.96(t, J=4 . 9 , 1H) , 
3.41-3.45(m, 1H) , 3.97(s, 3H) , 4.09(dd, J=10.8, 5.9, 1H) , 

10 4.40(dd, J=10.8, 3.0, 1H) , 6.69(d, J=8.3, 1H) , 7.22(d, 
J=8.3,1H), 7.36(t, J=8.3, 1H) , 7.68(s, 1H) 
Starting Material Synthesis Example 4 
4- (8-methoxy-2H-chromen-3-ylcarbonyl) morpholine 

To a solution (20 0 ml) of 8-methoxy-2H-chromene-3- 

15 carboxylic acid (10.0 g) in DMF were added triethylamine (8.6 
ml) and diethyl cyanophosphate (10.0 ml) and the mixture was 
stirred at room temperature for 3 hr. The reaction mixture was 
poured into water and extracted with ethyl acetate. The 
organic layer was washed with water and dried over anhydrous 

20 magnesium sulfate. The solvent was evaporated under reduced 
pressure and the residue was purified by silica gel column 
chromatography (chloroform/ethyl acetate) to give the title 
compound (3.5 g) as a brown oil. 

1 H-NMR(CDCl 3 ) 5:3.69-3.78 (m, 8H) , 4.94(s, 2H) , 6.60(s, 1H) , 
25 6.71(d, J=5.2, 1H) , 6.87-6.90(m, 2H) 
Starting Material Synthesis Example 5 

4- ( 8-hydroxy-2H-chromen-3-ylcarbonyl) morpholine 

To a solution (70 ml) of 4- ( 8-methoxy-2H-chromen~3- 
ylcarbonyl) morpholine (3.5 g) in methylene chloride was added 
30 dropwise boron tribromide (9.5 g) at -78°C. The reaction 

ana surrea ror ^ nr. i'ne organic layer was separaiea ana 
washed with water and dried over anhydrous magnesium sulfate. 




The solvent was evaporated under reduced pressure to give the 
title compound (3.3 g) as brown crystals. 

1 H-NMR(CDCl 3 )8:3.69-3.73 (brs, 8H) , 4.95(s, 2H) , 5.83(brs, 1H) , 
6.61(s, 1H) , 6.65 (d, J=7.3, 1H) , 6.83(t, J=7 . 3 , 1H) , 7.89(d, 
5 J=7.3, 1H) 

Starting Material Synthesis Example 6 

(S) -4- ( 8-glycidyloxy-2H-chromen-3-ylcarbonyl) morpholine 

By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using 4- ( 8-hydroxy-2H-chromen-3- 
10 ylcarbonyl) morpholine (3.3 g) , potassium carbonate (3.5 g) and 
(S)-glycidyl nosylate (3.3 g) , the title compound (3.1 g) was 
obtained as a brown oil. 

1 H-NMR(CDC1 3 )5:2.74 (dd, J=4 . 9 , 2.4, 1H) , 2.91 (t, J=4 . 9 , 1H) , 
3.37-3.39(m, 1H) , 3 . 69-3 . 73 (brs , 8H) , 4.03(dd, J=11.7, 5.8, 1H) , 
15 4.11-4.13(m, 1H) , 4.28(dd, J=11.7, 3.4, 1H) , 4.94(s, 2H) , 

6.60(s, 1H) , 6.75(d, J=7 . 3 , 1H) , 6.87(t, J=7 . 3 , 1H) , 6.91(d, 
J=7.3, 1H) 

Starting Material Synthesis Example 7 

8-methoxy-N ,N-dimethyl-2H"Chromene-3-carboxamide 
20 By the reactions in the same manner as in Starting 

Material Synthesis Example 4 using 8-methoxy-2H-chromene-3- 

carboxylic acid (8.0 g) , triethylamine (14.0 ml) and diethyl 

cyanophosphate (8.2 ml), the title compound (3.2 g) was 

obtained as a brown oil. 
25 ^-NMRfCDCls) 8: 3 . 83 (s, 6H) , 4.84(s, 2H) , 6.45(d, J-8 . 3 , 1H) , 

6.50(d r J=8.3, 1H) , 6.99(s, 1H) , 7.13(t, J=8 . 3 r 2H) 

Starting Material Synthesis Example 8 

(S ) -8-glycidyloxy-N , N-dimethyl-2H-chromene-3-carboxamide 
By the reactions in the same manner as in Starting 
30 Material Synthesis Example 5 using 8-methoxy-N , N-dimethyl-2H- 

crowr. uii JMr weit daaea poidSbiuin cdiDuiidle { j . o > ar.a 

(S)-glycidyl nosylate (3.8 g) , and the mixture was stirred at 




room temperature for 10 hr and poured into water. After 
extraction with ethyl acetate, the organic layer was washed 
with water, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The obtained residue was 
5 purified by silica gel column chromatography (hexane/ethyl 

acetate) to give the title compound (3.2 g) as yellow crystals, 

melting point 115-117°C. 

Starting Material Synthesis Example 9 

ethyl 4 -benzyloxy-1 -methyl indole-2-carboxy late 

10 To a solution (100 ml) of ethyl 4-benzyloxy-lH-indole-2- 

carboxylate (12.0 g) in DMF was added sodium hydride (1.6 g) 
and the mixture was stirred at room temperature for 10 min. To 
this reaction mixture was added methyl iodide (2.2 g) and the 
mixture was stirred for one more hour. The reaction mixture 

15 was poured into water and extracted with ethyl acetate. The 
organic layer was washed with saturated aqueous solution of 
ammonium chloride and dried over anhydrous magnesium sulfate. 
The solvent was evaporated under reduced pressure to give the 
title compound (13.2 g) as a brown oil. 

20 1 H-NMR(CDC1 3 )8:1.39 (t, J=6 . 9 , 3H) , 4.06 (s, 3H) , 4.35 (q, J=6 . 9 , 
2H) , 5.22(s, 2H) , 6.66(d, J=7 . 8 , 1H) , 6.98(t, J=7 . 8 , 1H) , 
7.40(t, J=7.4, 1H) , 7.45-7. 51 (m r 6H) 
Starting Material Synthesis Example 10 
ethyl 4 -hydroxy- 1 -methyl indole-2-carboxy late 

25 To a solution (200 ml) of ethyl 4-benzyloxy-l- 

methylindole-2-carboxylate (13.0 g) in ethanol was added 10% 
palladium-carbon (1.3 g) , and the mixture was stirred at room 
temperature for 8 hr under a hydrogen atmosphere . The 
palladium-carbon was filtered off with celite and the reaction 

30 mixture was concentrated under reduced pressure to give the 

, b . b2 (d , J-^ 7 . a , 1 H ) , oJM;., ^ ^ / . s , ) , , . - , ^ , . -i , ^ :n , 
7.41(s, 1H) 



Starting Material Synthesis Example 11 

Ethyl 4-benzyloxy-l- (2-methylpropyl) indole-2-carboxylate 

By the reactions in the same manner as in Starting 
Material Synthesis Example 9 using ethyl 4-benzyloxy-lH-indole- 
5 2-carboxylate (10.0 g) , sodium hydride (1.6 g) and isobutyl 
iodide (3.3 ml) , the title compound (6.0 g) was obtained as a 
brown oil. 

X H-NMR (CDCI3) 8: 0 . 89 (d, J=6 . 3 , 6H) , 1.39(t, J=7 . 3 , 3H) , 
2.22(penth, J=6 . 3 , 1H) , 4.25~4.42(m, 2H) , 4.35(q, J=7 . 3 , 1H) , 
10 5.21(s, 2H) , 6.54 (ci, J=7 . 8 , 1H) , 7.00(d, J=7 . 8 , 1H) , 7.20(t, 
J=7.8, 1H) , 7.33-7.1 (m, 5H) 
Starting Material Synthesis Example 12 

ethyl 4-hydroxy-l- (2-methylpropyl) indole-2-carboxyiate 

By the reactions in the same manner as in Starting 
15 Material Synthesis Example 10 using ethyl 4-benzyloxy-l- (2- 
methylpropyl) indole-2-carboxylate (6.0 g) and 10% palladium- 
carbon (0.6 g) , the title compound was obtained as pale-brown 
crystals . 

^-NMRfCDClaJSiO. 89 (d, J=6 . 3 , 6H) , 1.40(t, J=7 . 3 , 3H) , 
20 2.21(penth, J=6 . 3 , 1H) , 4.25-4.42(m r 2H) , 4.35(q, J=7 . 3 , 1H) , 
6.49(d f J-7.8 r 1H) , 6.96(d, J=7 . 8 , 1H) , 7.16(t, J=7 . 8 , 1H) , 
7.42(s, 1H) 

Starting Material Synthesis Example 13 

3-chloro-6-methoxy-N , N-dimethylbenzo (b) thiophene-2-carboxamide 
25 3 . 0 g of 3-chloro-6-methoxy-benzo (b) thiophene-2- 

carboxylic acid (7.0 g) synthesized from 4-methoxycinnamic acid 
(10.0 g) and thionyl chloride (15 ml) according to the method 
described in J. Med. Chem. 1992, 35, 958-965 was reacted with 
dimethylamine hydrochloride and triethylamine in THF to give 
30 the title compound (1.9 g) as a brown oil. 

Starting Material Synthesis Example 14 

(S) -3-chloro-6~glycidyloxy-N , N-dimethylbenzo (b) thiophene-2- 




carboxamide 

3-Chloro-6-methoxy-N,N-dimethylbenzo (b) thiophene-2- 
carboxamide (1.9 g) was dissolved in methylene chloride (100 
ml) and the mixture was cooled to -7 8°C. Boron tribromide (4 
5 ml) was added dropwise, and after the temperature rose to room 
temperature, the mixture was poured into water and extracted 
with chloroform. The organic layer was dried over anhydrous 
magnesium sulfate, and after filtration, the solvent was 
evaporated under reduced pressure. The obtained residue was 

10 dissolved in DMF (40 ml) . By the reactions in the same manner 
as in Starting Material Synthesis Example 1 using potassium 
carbonate (3.0 g) and (S)-glycidyl nosylate (2.1 g) , the title 
compound (10 g) was obtained as a brown oil. 
1 H-NMR(CDC1 3 ) :2. 80 (dd, 1H, J=4.8,2.9), 2.95(t, 1H, J=4.8), 

15 3.11(bs, 3H) , 3.17 (bs, 3H) , 3.41 (m, 1H) r 4.00(dd,lH, 

J=5.9,10.8), 4.35(dd,lH, J=3.0,11.5), 7.13(dd, 1H, J=2.5,8.7), 
7.26(s, 1H) , 7.72(d, 1H, J-8.8) 
Starting Material Synthesis Example 15 

4_ (methoxymethyloxy) benzo (b) thiophene-2-carboxylic acid 
20 4- (Methoxymethyloxy) benzo (b) thiophene (83 g) was 

dissolved in THF (700 ml) and the mixture was cooled to -78°C. 
At this temperature, a solution (363 ml) of n-butyllithium in 
hexane was added dropwise. The temperature was raised to 0°C 
and then cooled again to -35°C, and carbon dioxide was bubbled. 
25 After the completion of the reaction, the reaction mixture was 
poured into water, and in the presence of ice, hydrochloric 
acid was added to adjust its pH to 1 and the mixture was 
extracted with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate, and after filtration, the solvent 
30 was evaporated under reduced pressure to give the title 



Starting Material Synthesis Example 16 

4- (methoxymethyloxy) -N , N-dimethylbenzo (b) thiophene-2- 
carboxamide 

4- (Methoxymethyloxy) benzo (b) thiophene-2-carboxylic acid 
5 (9.6 g) obtained in Starting Material Synthesis Example 15 was 
dissolved in dimethylf ormamide (75 ml) . Triethylamine (17 ml) 
and dimethylamine hydrochloride (4.9 g) were added and the 
mixture was stirred. After 15 min, diethyl cyanophosphate (10 
ml) was added, and the mixture was stirred at room temperature 

10 for 3 hr. Aqueous hydrochloric acid was added under cooling to 
make the reaction mixture acidic (pH 1) , and then the mixture 
was stirred at 45°C for 5 hr. The reaction mixture was poured 
into water, extracted three times with ethyl acetate and the 
organic layer was dried over anhydrous magnesium sulfate. 

15 After filtration, the solvent was evaporated under reduced 
pressure. To the obtained residue was added 6N aqueous 
hydrochloric acid and the mixture was stirred with heating at 
50°C for 1 hr. The reaction mixture was extracted with ethyl 
acetate and the organic layer was dried over anhydrous 

20 magnesium sulfate. The solvent was evaporated under reduced 
pressure to give the title compound (9.0 g) . 

1 H~NMR(CDC1 3 ) :3.17 (bs , 3H) , 3.28(bs, 3H) , 6.76(d, 1H, J=7.8), 
7.23(t, 1H, J=7.8), 7.36(d, 1H, J=7.8), 7.81(s, 1H) 
Starting Material Synthesis Example 17 

25 (S) -4-glycidyloxy-N, N-dimethylbenzo (b) thiophene-2-carboxamide 

To a solution of N , N-dimethyl-4- (hydroxymethy loxy ) benzo- 
(b) thiophene-2~carboxamide (9.0 g) in DMF (100 ml) was added 
potassium carbonate (8.0 g) , and (S)-glycidyl nosylate (8.0 g) 
was further added. The mixture was stirred at 60°C for 2 hr. 
30 The reaction mixture was concentrated under reduced pressure 

sulfate ana coiiceiKidiea unaer leaucea presbuit . ± r^. ou ~cti i.eu 
crystals were recrystallized from ethyl acetate to give the 




title compound (7.5 g) . 

1 H-NMR (CDCI3) : 2 . 81 (dd, 1H, J=2.4,4.9), 2.96(t, 1H, J=4 . 4 ) , 
3-00-3. 21(bs, 6H) , 3.44-3.48(m, 1H) , 4.08(dd, 1H, J=5.8,11.2), 
4.41(dd, 1H, J=2.4, 11.2), 6.76(d, 1H, J=7.8), 7.32(t, 1H, 
5 J=7.8), 7.45(d, 1H, J=8.3), 7.73(s, 1H) 
Starting Material Synthesis Example 18 

(S) -4- (4-glycidyloxybenzo (b) thiophen-2-ylcarbonyl) morpholine 

By the reactions in the same manner as in Starting 
Material Synthesis Example 16 using 4- (methoxymethyloxy ) - 

10 benzo (b) thiophene-2-carboxylic acid (3.5 g) , morpholine (1.0 g) 
and diethyl cyanophosphate (3.1 g) , 4- (4-hydroxybenzo (b) - 
thiophene-2-carbonyl) morpholine (3.2 g) was obtained as a brown 
oil. By the reactions in the same manner as in .Starting 
Material Synthesis Example 1 using the brown oil (2.0 g) and 

15 (S)-glycidyl nosylate (2.1 g) , the title compound (2.0 g) was 
obtained as brown crystals. 

1 H-NMR(CDC1 3 ) :2.81 (dd, 1H, J=1.9,4.8), 2.97(t, 1H, J=4.8), 
3.42-3.48(m, 1H) , 3 . 86-3 . 95 (bs , 8H) , 4.05(dd, 1H, J=5.6,11.2), 
4.43(dd, 1H, J=2.9, 11.4), 6.77 (d, 1H, J=8.3), 7.33(t, 1H, 
20 J=7.8), 7.45(d, 1H, J=7.8), 7.68(s, 1H) 

The structural formulas of the compounds obtained from 
the starting material synthesis examples 1 to 18 are shown in 
the following . 



25 




16 




Starting Material Synthesis Example 19 

(S) -1- (4-glycidyloxybenzo (b) thiophen-2-ylcarbonyl) pyrrolidine 

By the reactions in the same manner as in Starting 
Material Synthesis Example 16 using 4- (methoxymethyloxy) - 
5 benzo (b) thiophene-2-carboxylic acid (3.0 g) , pyrrolidine (0.75 
g) and diethyl cyanophosphate (2.5 g) , 1- (4-hydroxybenzo (b) - 
thiophene-2-carbonyl) pyrrolidine (2.4 g) was obtained as a 
brown oil. By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using the brown oil (2.0 g) and 
10 (S)-glycidyl nosylate (2.0 g) , the title compound (0.45 g) was 
obtained as brown crystals. 

1 H— NMR (CDCI3) :1.98-2.10(bs, 4H) , 2.80(dd, 1H, J=2 . 9 , 4.9), 
2.96 ( t , IH, J=4.2), 3.42-3.48 (m, IH) , 3.70(bs, 2H) , 3.87(bs, 
2H) , 4.07 (dd, 1H, J=4.8,11.2), 4.41 (dd, 1H, J=2 . 9 , 11.2), 
15 6.74(d, 1H, J=7.8), 7.32(t, IH, J=7.8), 7.44<d, IH, J=8.3), 
8.00(s, IH) 

Starting Material Synthesis Example 20 

(S) -4-glycidyloxy-N-methoxy-N-methylbenzo (b) thiophene-2- 
carboxamide 

20 By the reactions in the same manner as in Starting 

Material Synthesis Example 16 using 4- (methoxymethyloxy) - 
benzo (b) thiophene-2-carboxylic acid (4.5 g) , N,0- 
dimethylhydroxylamine hydrochloride (2.1 g) and diethyl 
cyanophosphate (3 . 2 g) , 4-hydroxy-N-methoxy-N-methylbenzo (b) - 

25 thiophene-2-carboxamide (4.0 g) was obtained as a brown oil. 
By the reactions in the same manner as in Starting Material 
Synthesis Example 1 using the brown oil (2.0 g) and (S)- 
glycidyl nosylate (2.0 g) , the title compound (1.1 g) was 
obtained as brown crystals . 

30 1 H-NMR (CDCI3 ) : 2 . 7 8 (dd , IH, J=2 . 8 , 4.8), 2.98(t, IH, J=4.2), 




Starting Material Synthesis Example 21 

methyl (S) -4- (2 -hydroxy- 3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) f uran-2-carboxylate 

To a solution (70 ml) of methyl (S)-4- 
5 glycidyloxybenzo (b) furan-2-carboxylate (4.1 g) obtained in 
Starting Material Synthesis Example 3 in methanol (70 ml) was 
added 4- (naphthalen-2-yl) piperidine (3.5 g) at room temperature, 
and the mixture was refluxed under heating for 2 hr. The 
solvent was evaporated under reduced pressure and the obtained 

10 residue was purified by silica gel column chromatography 

(chloroform: methanol) to give the title compound (5.6 g) as 
yellow crystals, melting point 118-119°C. 
Starting Material Synthesis Example 22 
(S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 

15 propyloxy) benzo (b) furan-2-carboxylic acid 

To a solution (140 ml) of methyl (S) -4- (2-hydroxy-3- (4- 
(naphthalen-2-yl) piperidino) propyloxy) benzo (b) furan-2- 
carboxylate (5.6 g) in methanol was added 2.0 M aqueous 
potassium hydroxide solution (100 ml) and the mixture was 

20 refluxed under heating for 2 hr. The reaction mixture was 
poured into water and the aqueous solution was made acidic 
(pH=l) with cone, hydrochloric acid. The solution was 
extracted with a mixed solvent of chlorof orm-methanol (2:1) and 
the organic layer was washed with saturated brine, dried over 

25 anhydrous magnesium sulfate and concentrated under reduced 
pressure. The obtained residue was crystallized from ethyl 
acetate, and the crystals were collected by filtration and 
dried to give hydrochloride (4.7 g) of the title compound as 
pale-yellow crystals, melting point 234-235°C (decomposition) . 

30 Starting Material Synthesis Example 23 

By rhe reactions Lrie same mamiei ±i. jiaiLii.y 

Material Synthesis Example 11 using ethyl (S)-7- 




(glycidyloxy) benzo (b) furan-2-carboxylate (5.3 g) and 4- 
(naphthalen-2-yl)piperidine (3.0 g) , the title compound (5.2 g) 
was obtained as a brown oil. 

1 H-NMR(CDC1 3 )6: 1.41 (t, J=7 . 3 , 3H) , 1 . 87-1 . 98 (m f 4H) , 2.23(t, 
5 J=7.3, 1H) , 2.25-2.63 (m, 1H) , 2.48-2.79(m, 4H) , 3.05 (d, J=10.7, 
1H) , 3.05(d, J=10.7, 1H) , 3.23(d, J=10.7, 1H) , 4.10-4.28(m f 3H) , 
4.45(q, J=7.3, 2H) , 6.72(d, J=8 . 3 , 1H) , 7.21(d, J=8 . 3 , 1H) , 
7.35-7.49(m, 4H) , 7.67-7.70 (111, 2H) , 7.75-7.82 (m, 3H) 
Starting Material Synthesis Example 24 

io (S) -7- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy ) - 
benzo (b) f uran-2-carboxylic acid 

To a solution of ethyl (S) -7- (2-hydroxy-3- (4- 
(naphthalen-2-yl) piperidino) propyloxy) benzo (b) furan-2- 
carboxylate (5.2 g) in methanol (50 ml) was added 10% saturated 

15 aqueous sodium hydroxide solution (50 ml) and the mixture was 
refluxed under heating for 1 hr. The reaction mixture was made 
acidic (pH 1) with cone, hydrochloric acid and extracted with 
chloroform. The organic layer was washed with water and dried 
over anhydrous sodium sulfate. The solvent was evaporated 

20 under reduced pressure to give the title compound (4.0 g) as a 
brown oil. 

1 H-NMR (DMSO-dg) 8:1. 81—2 . 20 (m, 4H) , 2.80-3.17 (m, 2H) , 4.01(dd, 
J=9.3, 3.4, 1H) , 4.12 (dd, J=9 . 3 , 3.4, 1H) , 6.75(d, J=8 . 3 , 1H) , 
7.19(d, J=8.3, 1H) , 7.48(t, J=8 . 3 , 1H) , 7 . 44-7 . 51 (m, 3H) , 
25 7.77(s, 1H) , 7.87-7.90 (m, 3H) , 8.04(s, 1H) 
Starting Material Synthesis Example 25 

( S ) -4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) propyloxy ) - 
lH-indole-2-carboxylic acid 

To a solution of ethyl 4-hydroxy-lH-indole-2-carboxylate 
30 (1.3 g) in DMF (50 ml) were added potassium carbonate and (S)- 

: . i ...... , ...... . 4_ , .-1 -. v. .-. -1 - - 

erhy± aceiaie. line organic ±ayer was wasnea wiLr: waiei - : - 
dried over anhydrous magnesium sulfate and the solvent was 




evaporated under reduced pressure to give ethyl (S) -4- 
glycidyloxy-lH-indole-2-carboxylate (1.8 g) as a brown oil. 
This was dissolved in methanol (50 ml) and the solution was 
refluxed under heating with 4- (naphthalen-2-yl) piperidine (1.5 
5 g) for 3 hr. The solvent was evaporated under reduced pressure 
to give ethyl (S) -4- (2-hydroxy-3- (4- (naphthalen-2- 
yl) piperidino) propyloxy) -lH-indole-2-carboxylate (1 . 4 g) as 
pale-brown crystals (melting point 115-117°C) . By the 
reactions in the same manner as in Starting Material Synthesis 
10 Example 22, the title compound (1.1 g) was obtained as white 
crystals, melting point 171-173°C. 
Starting Material Synthesis Example 26 

(S) -4- (2-hydroxy-3~ (4- (naphthalen-Z-yi ) piperidino) propyloxy) -1- 
methylindole-2-carboxylic acid 

is By the reactions in the same manner as in Starting 

Material Synthesis Example 25 using ethyl 4-hydroxy-l- 
methylindole-2-carboxylate (4.0 g) obtained in Starting 
Material Synthesis Example 10, (S)-glycidyl nosylate (4.5 g) 
and 4- (naphthalen-2-yl) piperidine (4.3 g) , ethyl (S)-4-(2- 

20 hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) -1- (2- 

methylpropyl) -1-rae thy lindole-2-carboxy late (5.8 g) was obtained. 

This was dissolved in ethanol (40 ml) . Water (40 ml) and 
potassium hydroxide (4.5 g) were added, and the mixture was 
refluxed for 2.5 hr. From the obtained reaction mixture, 

25 ethanol was evaporated under reduced pressure and IN aqueous 

hydrochloric acid solution (40 ml ) was added under ice- coo ling . 

The mixture was extracted with chloroform. The obtained 
organic layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The solvent was evaporated under 

30 reduced pressure and isopropyl ether was added to the obtained 



melting point .jc ^ o ^ C . 




Starting Material Synthesis Example 27 

(S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy ) -1- 
(2-methylpropyl) indole-2-carboxylic acid 



5 Material Synthesis Example 25 using ethyl 4-hydroxy-l- (2- 

methylpropyl) indole-2-carboxylate (5.0 g) obtained in Starting 
Material Synthesis Example 12 , (S) -glycidyl nosylate (4.5 g) 
and 4- (naphthalen-2-yl) piperidine (5.3 g) , ethyl (S)-4-(2- 
hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) -1- (2- 

10 methylpropyl) indole-2-carboxylate (7.5 g) was obtained. This 
was dissolved in ethanol (40 ml) and water (30 ml) and 
potassium hydroxide (4.0 g) were added. The mixture was 
refluxed for 2.5 hr. From the obtained reaction mixture, 
ethanol was evaporated under reduced pressure and IN aqueous 

25 hydrochloric acid solution (30 ml) was added under ice-cooling. 
The mixture was extracted with chloroform. The obtained 
organic layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The solvent was evaporated under 
reduced pressure and isopropyl ether was added to the obtained 

20 oil. The obtained crystals were collected by filtration to 
give the title compound (6.7 g) as pale-yellow crystals. 
1 H-NMR(CD 3 OD) 8:0.84-0.86 (m / 7H) , 2 . 15-2 . 23 (m, 5H) , 3 . 11-3 - 65 (m r 
4H) , 3.65(m, 2H) f 4.18-4.25<m, 2H) , 4.40(d, J=7 . 3 , 2H) , 4.58 (m, 
1H) , 6.60 (d, J-7.8, 1H) , 7.10<d, J=8 . 3 , 1H) , 7.24(dd, J=7 . 8 , 

25 8.3 , 1H) , 7.46-7.47(m, 4H) , 7.74-7.86(m f 4H) 
Starting Material Synthesis Example 28 

1- (hydroxy imino) -1- ( 4-methoxybenzo (b) f uran-2-yl ) methylamine 

To a solution (40 ml) of 4-methoxybenzo (b) furan-2- 
carbonitrile (2.8 g) in ethanol were added hydroxylamine 
30 hydrochloride (1.2 g) and sodium hydrogencarbonate (3.0 g) . 



By the reactions in the same manner as in Starting 



was concenirarea unaer reaucea 




compound (3.4 g) as brown crystals. 




1 H-NMR(CDC1 3 )5:3.94 (s, 3H) , 6.68 (d, J=7 . 8 , 1H) , 7.13(d, J=7 . 8 , 
1H) , 7.19(s, 1H) , 7.26(t, J=7 . 8 , 1H) 
Star-ting Material Synthesis Example 29 

3- (4-methoxybenzo (b) f uran-2-yl) -5 -methyl- 1 , 2 , 4-oxadiazole 
5 1- (Hydroxyimino) -1- (4-methoxybenzo (b) furan-2- 

yl) methylamine (3.4 g) was dissolved in acetic anhydride (40 
ml) and the mixture was refluxed under heating for 14 hr. The 
reaction mixture was concentrated under reduced pressure and 
the obtained residue was recrystallized from acetonitrile to 
10 give the title compound (1.1 g) as pale-as brown crystals. 
1 H-NMR(CDC1 3 )5:2. 68 (s, 3H) , 3.97(s, 3H) , 6.70(d, J=8 . 3 , 1H) , 
7.22(d, J=8.3, 1H) , 7.33(t, J=8 . 3 , 1H) , 7.58(s, 1H) 
Starring Material Synthesis Example 30 

3- (4-hydroxybenzo (b) furan-2-yl) -5-methyl-l , 2 , 4-oxadiazole 
15 By the reactions in the same manner as in Starting 

Material Synthesis Example 5 using 3- (4-methoxybenzo (b) furan-2- 
yl) -5-methyl-l , 2 , 4-oxadiazole (1.1 g) and boron tribromide (4.2 
ml), the title compound (0.75 g) was obtained as yellow 
crystals . 

20 1 H-NMR(DMSO-d 6 )5:2. 65 (s f 3H) , 6.68 (d, J=7 . 8 , 1H) , 7.12 (d, J=8 . 3 , 
1H) , 7.23(dd, J=7.8, 8.3, 1H) , 7.60(s, 1H) , 10.30(s, 1H) 
Starting Material Synthesis Example 31 

(S) -3- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,2,4- 
oxadiazole 

25 By the reactions in the same manner as in Starting 

Material Synthesis Example 1 using 3- ( 4-hydroxybenzo (b) furan-2- 
yl) -5-methyl-l , 2 , 4-oxadiazole (0.75 g) and (S)-glycidyl 
nosylate (0.93 g) , the title compound (0.45 g) was obtained as 
white crystals . 

30 ^-NMIMCDClaJS^^ (s, 3H) , 2.83(dd, J=4 . 9 , 2.5, 1H) , 2.96(t, 




Starting Material Synthesis Example 32 

1- (hydroxyimino) -1- ( 7-methoxybenzo (b) f uran-2-yl) methylamine 

By the reactions in the same manner as in Starting 
Material Synthesis Example 28 using 7-methoxybenzo (b) furan-2- 
5 carbonitrile (3.0 g) f hydroxylamine hydrochloride (1.4 g) and 
sodium hydrogencarbonate (2.1 g) f the title compound (3.3 g) 
was obtained as brown crystals. 

1 H-NMR(CD 3 OD)5:3.97 (s, 3H) , 6 . 89-6 . 91 (m, 1H) , 7.11-7. 17 (m, 3H) 
Starting Material Synthesis Example 33 

io 3- (7-methoxybenzo (b) furan-2-yl) -5-methyl-l , 2 , 4-oxadiazole 
By the reactions in the same manner as in Starting 
Material Synthesis Example 29 using 1- (hydroxyimino) -1- (7- 
methoxybenzo (b) turan-2-yi) methylamine (3.3 g) , the title 
compound (1.7 g) was obtained as white crystals. 

15 1 H-NMR(CDCl 3 )8:2.68(s, 3H) , 4.03(s, 3H) , 6.90 (d, J=7 . 8 , 1H) , 
7.21(d, J=7.8, 1H) , 7.25(t, J=7.8,1H), 7.45(s, 1H) 

The structural formulas of the compounds obtained in 
Starting Material Synthesis Examples 19 to 33 are shown in the 
following. 



Starting Material Synthesis Example 34 

3- (7-hydroxybenzo (b) furan-2-yl) -5-methyl-l , 2 , 4-oxadiazole 
By the reactions in the same manner as in Starting 
Material Synthesis Example 5 using 3- (7-methoxybenzo (b) furan-2- 
5 yl) -5-methyl-l , 2 , 4-oxadiazole (1.7 g) and boron tribromide (6.5 
ml) , the title compound (1.5 g) was obtained as white crystals. 
1 H-NMR(DMSO-d 6 )8:2.65(s F 3H) , 6.68 (d, J=7 . 8 , 1H) , 7.12 (d, J=8 . 3 , 
1H) , 7.23(dd, J-7.8, 8.3, 1H) , 7.60(s, 1H) , 10.30(s, 1H) 
Starting Material Synthesis Example 35 
10 (S) -3- (7-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,2,4- 
oxadiazole 

By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using 3— (7— hydroxybenzo (fo) f uran- 2 — 
yl) -5-methyl-l ,2 , 4-oxadiazole (1.5 g) and (S)-glycidyl nosylate 
15 (1.8 g), the title compound (1.7 g) was obtained as white 
crystals . 

1 H-NMR (CDCI3 ) 5 : 2 . 69 ( s , 3H) , 2.81(dd, J=4 . 9 , 2.4, 1H) , 2.94(t, 
j=4.9, 1H) , 3.46-3.48(m, 1H) , 4.26(dd, J=11.2, 5.4, 1H) , 
4.46(dd, J=11.2, 3.4, 1H) , 6.95(d, J=7 . 8 , 1H) , 7.21(t, J=7 . 8 , 
20 1H) , 7.29(d, J=7.8, 1H) , 7.46(s, 1H) 
Starting Material Synthesis Example 36 

N ' - (4-methoxybenzo (b) f uran-2-ylcarbonyl) acetohydrazide 

To a solution (700 ml) of 4-methoxybenzo (b) furan-2- 
carboxylic acid (43.4 g) in THF was added 1 , 1 ' -carbonylbis-lH- 

25 imidazole (CDI) (38.4 g) and the mixture was stirred at room 
temperature for 1 hr. Acetohydrazine (17.6 g) was added to 
this reaction mixture, and the mixture was stirred for 1 more 
hr . The reaction mixture was poured into water, and the 
precipitated crystals were collected by filtration and dried to 

30 give the title compound (38.4 g) as pale-brown crystals. 
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Starting Material Synthesis Example 37 

2- (4-methoxybenzo (b) furan-2-yl) -5-methyl-l , 3 , 4-oxadiazole 

To a solution (400 ml) of N '- (4-methoxybenzo (b) furan-2- 
ylcarbonyl) acetohydrazide (15.6 g) in 1 , 2-dichloroethane were 
5 added triethylamine (21 ml) and triphenylphosphine (19.8 g) and 
the reaction temperature was set to 5°C . To this reaction 
mixture was added dropwise diethyl azodicarboxylate (40% 
toluene solution) (33 ml) over 15 min. The reaction 
temperature was set to room temperature and the mixture was 

10 stirred for 1.5 hr and washed with saturated aqueous solution 
of ammonium chloride. After partitioning, the obtained organic 
layer was dried over anhydrous magnesium sulfate and the 
solvent was evaporated under xeduced pressure. The obtained 
residue was concentrated under reduced pressure and purified by 

15 silica gel column chromatography (chloroform/ethyl acetate) to 
give the title compound (4.6 g) as pale-yellow crystals. 
^-NMFUCDClsJS^.eS (s, 3H) f 3.97(s, 3H) , 6.72(d, J=8 . 3 , 1H) , 
7.22(d, J=8.3, 1H) , 7.36(t, J=8.3,1H), 7.56(3, 1H) 
Starting Material Synthesis Example 38 

20 2- (4-hydroxybenzo (b) furan-2-yl) -5-methyl-l , 3 , 4-oxadiazole 
By the reactions in the same manner as in Starting 
Material Synthesis Example 5 using 2- (4-methoxybenzo (b) furan-2- 
yl) -5-methyl-l , 3 , 4-oxadiazole (6.5 g) and boron tribromide (27 
ml), the title compound (3.3 g) was obtained as yellow crystals. 

25 1 H-NMR (DMSO-d 6 ) 5:2.60 ( s , 3H) , 6.71(d, J=8 . 3 , 1H) , 7.16(d, J = 8 . 3 , 
1H) , 7.29(t, J=8.3, 1H) , 7.68(s, 1H) 
Starting Material Synthesis Example 39 

(S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 
oxadiazole 

30 By the reactions in the same manner as in Starting 

i j . , y ) , :nc l ^ ^ i. - c j^pu u i;u \ ^ . - : / * ^ ^ - - _ a - i . ci ■/. ... 
crystals . 




^-NMRfCDClsJS^.SS (s, 3H) , 2.83(dd, J=4 . 9 , 2.4, 1H) , 2.96<t, 
J=4.9, 1H) f 3.43-3.46 (m, 1H) , 4.09(dd, J=11.2, 5.8, 1H) , 
4.42(dd, J-11.2, 2.9, 1H) , 6.72(d, J=8.3, 1H) , 7.23 (d, J=8.3, 
1H) , 7.34(t, J=8.3, 1H), 7.59(s, 1H) 
5 Starting Material Synthesis Example 40 

2- (7-methoxybenzo (b) furan-2-yl) -5-methyl-l , 3 , 4-oxadiazole 
7-Methoxybenzo (b) furan-2-carboxylic acid (10 g) was 
dissolved in tetrahydrof uran (100 ml) and CDI (12.6 g) and 
acetohydrazine (4.0 g) were added. The mixture was stirred at 

10 room temperature for 2 hr. The reaction mixture was poured 
into ice water and extracted with ethyl acetate. The organic 
layer was dried over anhydrous sodium sulfate and concentrated 
under reduced pressure to give an oily product (19 g) . This 
oily product (19 g) was dissolved in 1 , 2-dichloroethane (300 

25 ml) and triphenylphosphine (39 g) and triethylamine (25 ml) 
were added. The mixture was stirred under ice-cooling. 
Diisopropyl azodicarboxylate (40% toluene solution) (75 g) was 
added and then the mixture was stirred at room temperature for 
3 hr. The reaction mixture was poured into ice water and 

20 extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (hexane/ethyl acetate) to give the title 
compound (8.0 g) as pale-yellow crystals. 

25 1 H-NMR(CDCl 3 )5:2.65(s, 3H) , 4.05(s, 3H) , 6.92(d, J=7 . 8 , 1H) , 
7.23-7.28(m, 2H) , 7.51(s, 1H) 
Starting Material Synthesis Example 41 

N ' - (4- (methoxymethyloxy) benzo (b) thiophen-2-ylcarbony 1 ) - 
acetohydrazide 

30 4- (Methoxymethyloxy) benzothiophene-2-carboxylic acid (7 

ci 1 iuoiii Z ernp eiaiur^ loi j> ; : i . ~ n — p r tcipxid^ea ^ 1 Y - ^- ^ - - *'< - - 
collected by filtration to give the title compound (3.9 g) . 



^-NMRfDMSO-deJSrl.gg (s, 3H) , 3.32(bs, 2H) , 3.51(s, 3H) , 5.37(s, 
2H), 7.03(d, J=7.8, 1H), 7.36(t, J=7 . 8 , 1H) , 7.52(d, J=7 . 8 , 1H) , 
8.32(s, 1H) 

Starting Material Synthesis Example 42 

5 2- (4- (methoxymethyloxy) benzo (b) thiophen-2-y l) -5-methyl-l ,3,4- 

oxadiazole 

N'- (4- (Methoxymethyloxy) benzo (b) thiophen-2- 
ylcarbonyl) acetohydrazide (2.4 g) was dissolved in 1,2- 
dichloroethane (50 ml) and triphenylphosphine (3.2 g) and 

10 triethylamine (2 ml) were added. The mixture was stirred under 
ice-cooling. Diethyl azodicarboxylate (40% toluene solution) 
(5.2 g) was added and the mixture was stirred at room 
temperature for 1 hr. The reaction mixture was poured into ice 
water and extracted with chloroform. The organic layer was 

is dried over anhydrous sodium sulfate and concentrated under 
reduced pressure. The residue was purified by silica gel 
column chromatography (hexane/ethyl acetate) to give the title 
product (1.4 g) as pale-yellow crystals. 

^-^(00013)5:2.61 (s, 3H) , 3.54(s, 3H) , 5.38(s, 2H) , 7.05(d, 
20 J=7.8, 1H), 7.38(t, J=7.8, 1H) , 7.52(d, J=7 . 8 , 1H) , 8.12(s, 1H) 
Starting Material Synthesis Example 43 

2- (4-hydroxybenzo (b) thiophen-2-yl) -5-methyl-l , 3 , 4-oxadiazol e 

2 _ (4- (Methoxymethyloxy) benzo (b) thiophen-2-yl) -5-methyl- 
1,3, 4-oxadiazole (1.4 g) was dissolved in a mixed solvent (10 

25 ml) of acetic acid-water (1:1) and the mixture was heated at 
80°C for 4 hr. The reaction mixture was poured into ice water 
and extracted with ethyl acetate. The organic layer was washed 
with water, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure to give an oily compound 

30 (1.4 g) . 



* 




Starting Material Synthesis Example 44 

N' - (4-benzyloxy-lH-indol-2-ylcarbonyl) acetohydrazide 

Ethyl 4-benzyloxyindol-2-carboxylate (10 g) was 
dissolved in a mixed solvent (200 ml) of dioxane-water (1:1) 
5 and potassium hydroxide (3.8 g) was added. The mixture was 
refluxed under heating for 2 hr. The reaction mixture was 
poured into ice water, made acidic with hydrochloric acid and 
extracted with ethyl acetate. The organic layer was washed 
with brine, dried over anhydrous sodium sulfate and 

10 concentrated under reduced pressure to give 4-benzyloxyindol-2- 
carboxylic acid as pale-yellow crystals (9.0 g) . The crystals 
were dissolved in dimethyl formamide (100 ml) and l-ethyl-3- (3- 
aimeLnyiaminuprupyi; udiuuui±miuc uyuiuoii±uj.j.uc v* i "~'w ' • ^ y t j - 
hydroxybenzotriazole hydrochloride (HOBt , 6.9 g) , triethylamine 

is (7.0 ml) and acetohydrazine (2.6 g) were added thereto. The 

mixture was stirred at room temperature for 6 hr. The reaction 
mixture was poured into ice water and the precipitated crystals 
were collected by filtration to give the title compound (10 g) . 
1 H-NMR ( DMSO-de ) 8 : 1 . 9 3 ( s , 3H) , 5.22(s, 2H) , 6.62(d, J=7 . 8 , 1H) , 

20 7.04(d, J=7.8, 1H) f 7.11(t, J=7.8, 1H) , 7.36-7.45(m, 5H) , 
7.54(s, 1H) , 9.85(s, 1H) , 10.20(s, 1H) , 11.67(s, 1H) 
Starting Material Synthesis Example 45 

4-benzyloxy-2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) -lH-indole 

N '- (4-Benzyloxy-lH-indol-2-ylcarbonyl) acetohydrazide 

25 (7.5 g) was dissolved in tetrahydrof uran (250 ml) and 

triphenylphosphine (9.0 g) and triethylamine (6 ml) were added. 
The mixture was stirred under ice-cooling. Diisopropyl 
azodicarboxylate (40% toluene solution) (17.7 g) was added and 
the mixture was stirred at 50°C for 2 hr. The reaction mixture 

30 was poured into ice water and extracted with chloroform. The 



give the title compound (6.0 g) as yellow crystals. 

9 7 




1 H-NMR(DMSO-d 6 )5:2.59 (s, 3H) , 5.25(s, 2H) , 6.65(d, J=7 . 8 , 1H) , 
7.07 (d, J=7.8, 1H), 7.15 (m, 2H) , 1 . 34 (m, 1H) , 7.41(m, 2H) , 
7.53 (m, 2H) , 12.21 (s, 1H) 
Starting Material Synthesis Example 46 

5 1ST - (7-methoxybenzo (b) f uran-2-ylcarbonyl ) benzohydrazide 

7-Methoxybenzo (b) furan-2-ylcarbohydrazide (10 g) was 
dissolved in dichloromethane (100 ml) and triethylamine (9.0 
ml) and benzoyl chloride (7.8 g) were added thereto. The 
mixture was stirred at room temperature for 3 hr. The reaction 
10 mixture was poured into ice water and extracted with ethyl 

acetate. The organic layer was washed with water, dried over 
anhydrous sodium sulfate and concentrated under reduced 

|JlCOOUlC . ± 11C ICOIUUC WCtO ^JUJ. J.J.XCU ^ y fcj J- J- a. v— <_a \_j s_ -i- ^ua.uiiui 

chromatography (chlorof orm/methanol) to give the title compound 

15 (5.0 g) as white crystals . 

^-NMRtDMSO-deJB^.OO (s r 3H) , 7.08 (d, J=7 . 8 , 1H) , 7.27 (t, J=7 . 8 , 
1H) , 7.35(d, J=7.8, 1H) , 7.47-7.60(m, 3H) , 7.68(s, 1H) , 7.94 (m, 
2H) , 10.57 (s, 1H) r 10.76(3, 1H) 
Starting Material Synthesis Example 47 

20 2- (7-methoxybenzo (b) furan-2-yl) -5-phenyl-l , 3 , 4-oxadiazole 

N ' - (7-Methoxybenzo (b) f uran-2-ylcarbonyl) benzohydrazide 
(5.0 g) was dissolved in thionyl chloride (20 ml) and the 
mixture was stirred with heating at 80°C for 1 hr. Thionyl 
chloride was evaporated under reduced pressure and water was 

25 added to the residue. The mixture was extracted with ethyl 

acetate and the organic layer was washed with saturated aqueous 
solution of sodium hydrogencarbonate , dried over anhydrous 
sodium sulfate and concentrated under reduced pressure to give 
the title compound (3.7 g) as pale-yellow crystals. 

30 1 H-NMR(DMSO-d 6 )8:4.02 (s, 3H) , 7.12(d, J=7 . 8 , 1H) , 7.29(t, J=7 . 8 , 

3 Lai Liny Material Synthesis Example 4 8 

N ' - (4-methoxybenzo (b) f uran-2-yl car bony 1 ) trif luoroacetohydrazide 



9H 



To a solution (250 ml) of 4-methoxybenzo (b) furan-2- 
ylcarbohydrazide (9.5 g) in methylene chloride was added 
trif luoroacetic anhydride (8.5 ml), and the mixture was stirred 
at room temperature for 2 hr. The reaction mixture was 
5 concentrated under reduced pressure and the residue was 
crystallized from hexane . The crystals were collected by 
filtration and dried to give the title compound (10.5 g) as 
yellow crystals . 

1 H-NMR(DMSO-d 6 )8:3.94 (s, 3H) , 6.89(d, J=8 . 3 , 1H) , 7.28(d, J=8 . 3 , 
10 1H) , 7.45(t, J=8.3, 1H) , 7.66(s, 1H) , 11.04(s, 1H) , 11.70(s, 
1H) 

Starting Material Synthesis Example 49 

0 t A -4— 1 /W\ -P,, ^ O ,.1 \ _C_-t-vi f 1,, ^ r«,-v-t-V^ r 1 _ 1 Q A _ 

~~ \ *i mc LUUAyjJCii \ xui.au y jl } -J i- J — lj — lluwx. ui lh- j,_y -i- r *j r ~ x 

oxadiazole 

15 By the reactions in the same manner as in Starting 

Material Synthesis Example 37 using N '- (4-methoxybenzo (b) furan- 
2-ylcarbonyl) trif luoroacetohydrazide (5.2 g) , triethylamine 
(7.2 ml), triphenylphosphine (9.0 g) and diethyl 
azodicarboxylate (40% toluene solution, 6.2 ml) , the title 

20 compound (4.0 g) was obtained as pale-yellow crystals. 

^-NMRfCDClaJS^^S (s, 3H) , 6.71(d, J=8 . 3 , 1H) , 7.18 (d, J=8 . 3 , 
1H) , 7.48(t, J=8.3,1H), 7.95(s, 1H) 
Starting Material Synthesis Example 50 

2- (4-hydroxybenzo (b) furan-2-yl) -5-trif luoromethyl-1 , 3 , 4- 

25 oxadiazole 

By the reactions in the same manner as in Starting 
Material Synthesis Example 5 using 2- (4-methoxybenzo (b) furan-2- 
yl) -5-trif luoromethyl-1 , 3 , 4-oxadiazole (4.0 g) and boron 
tribromide (15 mi) , the title compound (3.6 g) was obtained as 

30 yellow crystals . 
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(S) -2- (4-glycidy loxybenzo (b) furan-2-yl) - 5- tr i f luoromethy 1- 
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1,3, 4-oxadiazole 

By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using 2- (4-hydroxybenzo (b) furan-2- 
yl) -5-trif luoromethyl-1 , 3 , 4-oxadiazole (3.3 g) and (S)-glycidyl 
5 nosylate (3.7 g) , the title compound (1.1 g) was obtained as 
white crystals. 

1 H-NMR(CDCl 3 )5:2.83(dd, J=4 . 9 , 2.4, 1H) , 2.99(t, J=4 . 9 , 1H) , 
3.44-3.46 (m, 1H) , 4.12(dd, J=11.2, 5.9, 1H) , 4.44(dd, J=11.2, 
2.9, 1H) , 6.76(d, J=8 . 3 , 1H) , 7.27(d f J=8 . 3 , 1H) , 7.42(t, J=8 . 3 , 
20 1H) , 7 . 83 (s, 1H) 

Starting Material Synthesis Example 52 

N ' - (7-methoxybenzo (b) f uran-2-ylcarbonyl ) trif luoroacetohydrazide 

To a solution (300 mi) of 7-methoxybenzo (b) furciii-2- 
ylcarbohydrazide (14.0 g) in methylene chloride was added 

15 trif luoroacetic anhydride (11.5 ml) and the mixture was stirred 
at room temperature for 1 hr. The reaction mixture was 
concentrated under reduced pressure and the residue was 
crystallized from hexane, collected by filtration and dried to 
give the title compound (16.1 g) as white crystals. 

20 1 H-NMR ( DMSO-d 6 ) 8 : 7 . 1 1 ( d , J=7 . 8 , 1H) , 7.28(t, J=7 . 8 , 1H) , 7.35(d, 
J=7.8, 1H) , 7.69(s, 1H) , 11.10(s, 1H) 
Starting Material Synthesis Example 53 

2- (7-methoxybenzo (b) f uran-2-yl) -5-trif luoromethyl-1 , 3 , 4- 
oxadiazole 

25 To a solution (280 ml) of N (7-methoxybenzo (b) furan-2- 

ylcarbonyl) trif luoroacetohydrazide (14.6 g) in 1,2- 
dichloroethane were added thionyl chloride (4.2 ml) and DMF 
(0.1 ml) and the mixture was refluxed under heating for 4.5 hr. 
The solvent was evaporated under reduced pressure and the 

30 obtained residue was purified by silica gel column 

n NMK ( C JLxj ) o : - . o t> [ s , :: > t - , . . 1 < u , ^ - , . • , . , , \ a , „ . , 

1H) , 7.26-7.31(m, 2H) , 7.72(s, 1H) 




The structural formulas of the compounds obtained in 
Starting Material Synthesis Examples 34 to 53 are shown in the 
following. 





Starting Material Synthesis Example 54 

2- (7-hydroxybenzo (b) furan-2-yl) -5-trif luoromethyl-1 , 3 , 4- 
oxadiazole 

5 By the reactions in the same manner as in Starting 

Material Synthesis Example 5 using 2- (7-methoxybenzo (b) f uran-2- 
yl) -5-trif luoromethyl-1 , 3 , 4-oxadiazole (2.4 g) and boron 
tribromide (5.0 ml), the title compound (2.2 g) was obtained as 
yellow crystals. 

10 ^-NMRfDMSO-deJSrS.ge (d, J=7 . 3 , 1H) , 7.19(t, J=7 . 3 , 1H) , 7.29(t, 
d=7.3, 1H) , 8.00(s, 1H) , 10.50(s, 1H) 
Starting Material Synthesis Example 55 

(S) -2- (7-glycidyloxybenzo (b) furan-Z-yi) -5-trif iuoromethyi- 
1,3, 4-oxadiazole 
is By the reactions in the same manner as in Starting 

Material Synthesis Example 1 using 2- (7-hydroxybenzo (b) furan-2- 
yl) -5-trif luoromethyl-1 , 3 , 4-oxadiazole (2.4 g) and (S)-glycidyl 
nosylate (2.2 g) , the title compound (1.0 g) was obtained as 
white crystals . 

20 1 H-NMR(CDCl 3 )8:2.81-2.85(m f 1H) , 2.96-2.98(m, 1H) , 3.42-3.50(m, 
1H) , 4.23(dd, J=11.2, 5.8, 1H) , 4.52(dd, J=11.2, 3.4, 1H) , 
7.04(d, J=7.8, 1H) , 7.30(t, J=7 . 8 , 1H) , 7.33 (d, J=7 . 8 , 1H) , 
7.71(s, 1H) 

Starting Material Synthesis Example 56 

25 5- (4-methoxybenzo (b) f uran-2-yl) -3 -methyl- 1 , 2 , 4-oxadiazole 
To a solution (50 ml) of 4-methoxybenzo (b) furan-2- 
carboxylic acid (1.9 g) in THF were added thionyl chloride (0.9 
ml) and DMF (0.1 ml) , and the mixture was refluxed under 
heating for 20 rain. The solvent was evaporated under reduced 

30 pressure and the obtained residue was dissolved in pyridine (50 

evaporated unaei reaucea pressure. rne ^rjtciineu iebiauc- 
purified by silica gel column chromatography ( chloroform : ethyl 

■ ■ 




acetate=6:l) to give the title compound (1.0 g) as pale-yellow 
crystals . 

1 H-NMR(CDC1 3 )5:2.51 (s, 3H) , 3.98(s, 3H) , 6.73(d, J=7 . 8 , 1H) , 
7.24(d, J=8.3, 1H) , 7.38(dd, J=7 . 8 , 8 . 3 , 1H) , 7.73(s, 1H) 
5 Starting Material Synthesis Example 57 

5- (4-hydroxybenzo (b) furan-2-yl) -3-methyl-l , 2 , 4-oxadiazole 
By the reactions in the same manner as in Starting 
Material Synthesis Example 5 using 5- (4-methoxybenzo (b) f uran-2- 
yl) -3-methyl-l , 2 , 4-oxadiazole (0.98 g) and boron tribromide 
10 (3.1 ml), the title compound (0.72 g) was obtained as yellow 
crystals . 

1 H-NMR(CD 3 OD)S:2.4 4 (s, 3H) , 6.69 (d, J=8 . 3 , 1H) , 7.10(d, J=8 . 3 , 
1H) , 7.31(t, J=8.3, 1H) , 7.79(s, 1H) 
Starting Material Synthesis Example 58 

15 (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -3-methyl-l ,2,4- 
oxadiazole 

By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using 5- (4-hydroxybenzo (b) furan-2- 
yl) -3-methyl-l , 2 , 4-oxadiazole (3.3 g) and (S)-glycidyl nosylate 
20 (3.7 g) , the title compound (1.1 g) was obtained as white 
crystals . 

^-NMRfCDClaja^.SKs, 3H) , 2.83(dd, J=4 . 8 , 2.4, 1H) , 2.96(t, 
J=4.8, 1H) , 3.42-3.46(m, 1H) , 4.11(dd, J=11.2, 5.8, 1H) , 
4.42(dd, J=11.2, 2.9, 1H) , 6.73 (d, J=8 . 3 , 1H) , 7.26(d, J=8 . 3 , 

25 1H) , 7.39(t, J=8.3, 1H) , 7.78(s, 1H) 
Starting Material Synthesis Example 59 
methyl 4-hydroxybenzo (b) thiophene-2-carboxylate 

4- (Methoxymethyloxy ) benzo (b) thiophene-2-carboxylic acid 
(7 g) was dissolved in methanol (140 ml) and thionyl chloride 

30 (2.0 ml) was added under ice-cooling. The mixture was refluxed 



i:;ixiure was exiraciea w i z r. ^zr:y± dueidic. o: jciL idyei 

was dried over anhydrous magnesium sulfate, and after 




filtration, the solvent was evaporated under reduced pressure 
to give the title compound (6.0 g) . 

'H-NMRCCDCla) :3.95(s, 3H) , 6.82(d, 1H, J=4.8), 7.23-7.38(m, 2H) , 
8.30(s, 1H) 
5 Starting Material Synthesis Example 60 

5- (4-hydroxybenzo (b) thiophen-2-yl) -3-methyl-l , 2 , 4-oxadiazole 

Methyl 4-hydroxybenzo (b) thiophene-2-carboxylate (6.0 g) 
was dissolved in dimethyl formamide (80 ml) and sodium hydride 
(1.7 g) was added under ice-cooling. The mixture was stirred 

10 for 30 min and chloromethyl methyl ether (3 g) was added. The 
mixture was stirred at room temperature for 3 hr. The reaction 
mixture was poured into water and extracted with ethyl acetate. 
The organic layer was dried over anhydrous magnesium sulfate, 
and after filtration, the solvent was evaporated under reduced 

15 pressure. Tetrahydrof uran (100 ml) was added and the reaction 
mixture was ice-cooled, and sodium hydride (1.6 g) and 
acetamide oxime (3.0 g) were added in the presence of molecular 
sieves (4A) . The mixture was refluxed under heating for 30 min 
and the tetrahydrof uran solution obtained earlier was added to 

20 the solution. The mixture was refluxed under heating for 1 hr, 
and after cooling, poured into water and extracted with ethyl 
acetate. The organic layer was dried over anhydrous magnesium 
sulfate, and after filtration, the solvent was evaporated under 
reduced pressure. Thereto were added tetrahydrof uran (35 ml) 

25 and 6N hydrochloric acid (20 ml) , and the mixture was stirred 

at 50°C for 30 min. The reaction mixture was poured into water, 
and the mixture was extracted with ethyl acetate. The organic 
layer was dried over anhydrous magnesium sulfate, and after 
filtration, the solvent was evaporated under reduced pressure 

30 to give the title compound (2.4 g) . 



Starting Material Synthesis Example 61 

(S) -5- (4-glycidyloxybenzo (b) thiophen-2-yl) -3-methyl-l ,2,4- 




oxadiazole 

Synthesized according to a method similar to the method 
of Starting Material Synthesis Example 1. 

1 H-NMR (CDCI3) :2.48(s, 3H) , 2.83(dd, 1H, J=2.4,4.9), 2.98(t, 1H, 
5 j= 4 .4) r 3.42-3.48(m, 1H) , 4.14 (dd, 1H, J=5.9,11.3), 4.41(dd, 1H, 
J=3.0,10.8), 6.80(d, lH r J-7.8), 7.40(t, 1H, J=7.8), 7.48(d, 1H, 
J=8.3) , 8.35(s, 1H) 

Starting Material Synthesis Example 62 

1- (4-methoxybenzo (b) furan-2-yl) butan-1 , 3-dione 

io 2-Acetyl-4-methoxybenzo (b) furan (2.4 g) was dissolved in 

ethyl acetate (50 ml), and sodium hydride (1.5 g) was added 
under ice-cooling. The mixture was stirred at room temperature 
for 10 min, and the mixture was refluxed under heating for 1 hr. 
After cooling, the mixture was poured into water and extracted 

15 with ethyl acetate. The organic layer was dried over anhydrous 
magnesium sulfate, and after filtration, the solvent was 
evaporated under reduced pressure. The residue was purified by 
silica gel column chromatography (hexane/ethyl acetate) to give 
the title compound (0.7 g) . 

20 1 H-NMR(CDC1 3 ) :2.21 (s, 3H) , 3.96(s, 3H) , 6.25(s, 1H) , 6.68(d, 1H, 
J=7.8), 6.68<d, 1H, J=7.6), 7.15(d, 1H, J=7 . 8 ) , 7.33(t, 1H, 
J=7.8) , 7.56(s, 1H) 

Starting Material Synthesis Example 63 

(S) -3- (4-glycidyloxybenzo (b) furan-2-yl) -1 , 5-dimethylpyrazole 
25 1- (4-Methoxybenzo (b) furan-2-yl ) butan-1 , 3-dione (1.0 g) 

was dissolved in methanol (30 ml) and methylhydrazine (0.3 g) 
was added thereto. The mixture was refluxed under heating for 
20 min. The reaction solvent was evaporated under reduced 
pressure, and the residue was purified by silica gel column 
30 chromatography (hexane/acetone) . To the obtained oil was added 

completion oi the reaction, trie mixture was poureu ittu water 
and extracted with ethyl acetate. The organic layer was dried 




over anhydrous magnesium sulfate, and after filtration, the 
solvent was evaporated under reduced pressure to give 3-(4- 
hydroxybenzo (b) furan-2-yl) -1 , 5-dimethylpyrazole (0.85 g) as a 
brown oil. Using this and (S)-glycidyl nosylate (0.75 g) and 
5 in the same manner as in Starting Material Synthesis Example 1, 
the title compound (0.53 g) was obtained as a brown oil. 
X H-NMR (CDCI3) : 2 . 33 (s , 3H) , 2.82(dd, 1H, J=2 . 8 , 4.8), 2.94(t, 1H, 
J=4.4), 3.86(s, 3H) , 4.13(dd, 1H, J=5 . 4 , 11 . 2) , 4.36(dd, 1H, 
J=3.4, 11.2), 6.40(s, 1H) , 6.65(d, 1H, J=6.3), 7.06(s, 1H) , 

10 7.08-7.12(m, 2H) 

Starting Material Synthesis Example 64 
4-methoxymethylbenzo (b) thiophene-2-carboxylic acid 

To a solution (400 ml) of 4,5,6,7- 
tetrahydrobenzo (b) thiophen-4-one (70.0 g) in methanol was added 

15 dropwise a solution (200 ml) of bromine (75.0 g) in methanol at 
room temperature. After the completion of the reaction, the 
reaction mixture was poured into water and extracted with 
chloroform, and the solvent was evaporated under reduced 
pressure. The obtained residue was dissolved in DMF (500 ml) 

20 and lithium bromide (30.0 g) was added. The reaction mixture 
was stirred with heating at a reaction temperature of 110°C for 
1 hr. The reaction mixture was poured into ice water, 
extracted with chloroform, the extract was dried over magnesium 
sulfate and concentrated under reduced pressure to give 4- 

25 hydroxymethylbenzo (b) thiophene (50.5 g) . This was dissolved in 
DMF (300 ml) and boron hydride (15.0 g) was added. The mixture 
was stirred at room temperature for 1 hr. To this reaction 
mixture was added dropwise methoxymethyl chloride (16.5 g) . 
After the completion of the reaction, the reaction mixture was 

30 poured into water and extracted with ethyl acetate. The 

hexane solution) (2oU ml J was added ciropwise a: / tr C . At tei 
the mixture was stirred for 30 min , and carbonic acid gas was 




blown in until the reaction ended. The reaction mixture was 
poured into water , and the aqueous layer was made acidic with 
hydrochloric acid, and after extraction with ethyl acetate, the 
solvent was evaporated under reduced pressure to give the title 
5 compound as white crystals, melting point 212-214°C. 
Starting Material Synthesis Example 65 
2- (7-hydroxybenzo (b) furan-2-yl) -5-methyloxazole 

7-Methoxybenzo (b) f uran-2-carboxylic acid (6.0 g) was 
dissolved in chloroform (30 ml) , and dimethylf ormamide (1 ml) 
10 was added. Thionyl chloride (4.0 ml) was added, and the 

mixture was stirred with heating at 50°C for 2 hr. The 
reaction solvent was evaporated under reduced pressure, and 
tetrahydrof uran (100 ml) was added. The mixture was cooled and 
a solution of propargylamine (1.65 g) and triethylamine (12 ml) 

15 in tetrahydrof uran was added dropwise with stirring. The 

mixture was stirred at room temperature for 2 hr, and poured 
into water and extracted with ethyl acetate. The organic layer 
was dried over anhydrous magnesium sulfate, and after 
filtration, the solvent was evaporated under reduced pressure. 

20 This product (4 g) was dissolved in acetic acid (40 ml) and 
mercury (II) acetate (0.5 g) was added. The mixture was 
refluxed for 2 hr. After cooling, acetic acid was evaporated 
under reduced pressure and aqueous potassium carbonate solution 
was added, and the mixture was extracted with ethyl acetate. 

25 The organic layer was dried over anhydrous magnesium sulfate, 
and after filtration, the solvent was evaporated under reduced 
pressure to give pale-yellow crystals (1.5 g) . The crystals 
were dissolved in methylene chloride (30 ml) , and the mixture 
was cooled to -20°C. Boron tribromide (0.8 ml) was added 

30 dropwise and the mixture was stirred at 0°C for 1 hr. The 

magnesium su^raie, ai.a artei iniraiiuL, :_r:c so.ve:.: wab 
evaporated under reduced pressure to give the title compound 




(1.0). 

X H-NMR (DMSO-de) : 2 . 42 ( s , 3H) , 6 . 92-6 . 95 (m f 2H) , 7.01-7.13 (m, 1H) , 
7.18-7.35(m, 1H) , 7.63 (d, 1H, J=2.8) 
Starting Material Synthesis Example 66 

5 5- (7-methoxybenzo (b) furan-2-yl) -3-methylisoxazole 

Thionyl chloride (10 ml) was added dropwise to methanol 
(100 ml) with stirring under ice-cooling. 7- 

Methoxybenzo (b) furan-2-carboxylic acid (10 g) was successively 
added, and the mixture was refluxed under heating for 1 hr. 

20 After cooling, the solvent was evaporated under reduced 

pressure and the precipitated yellow crystals were collected by 
filtration to give methyl 7-methoxybenzo (b) f uran-2-carboxylate 
(11.2 g) . This was used in the next reaction without 
purification. Acetone oxime (4.8 g) was dissolved in 

is tetrahydrofuran (100 ml) , and butyllithium (1.6M hexane 

solution) (80 ml) was added dropwise to this solution at -5°C 
with stirring. Thereafter, the mixture was stirred under ice- 
cooling for 1 hr, and a solution (50 ml) of methyl 7- 
methoxybenzo (b) furan-2-carboxylate (11.2 g) in tetrahydrofuran 

20 was added. The mixture was stirred at room temperature for 20 
hr. A solution of sulfuric acid (28 g) dissolved in 
tetrahydrofuran (120 ml) - water (30 ml) was prepared, into 
which the reaction mixture was poured. The mixture was 
refluxed under heating for 2 hr. After cooling, the reaction 

25 mixture was poured into ice water and extracted with chloroform. 
The organic layer was dried over anhydrous sodium sulfate and 
concentrated under reduced pressure, and the residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate) to give the title compound (2.1 g) . 

30 1 H-NMR(CDC1 3 )5:2.38 (s, 3H) , 4.04(s, 3H) , 6.57(s, 1H) , 6.88(d, 

" a r. .i. n c: Ma t: e r i. a - : vn r n e s l : u : x amp ± ■ 
4 - ( 4 -methoxybenzQ (b) turan z y i ) - Z meinylirudzux^ 



To a solution (30 ml) of 4-methoxybenzo (b) furan-2-yl ct- 
bromomethyl ketone (2.7 g) in ethanol was added thioacetamide 
(0.75 g) , and the mixture was refluxed under heating for 6 hr. 
The precipitated crystals were collected by filtration and 
5 dried to give the title compound (2.7 g) as pale-brown crystals. 
1 H-NMR(DMSO-d 6 )8:2.7 2 (s, 3H) , 3.91(s, 3H) , 6.81(d, J=7 . 3 , 1H) , 
7.13(s, 1H), 7.21(d, J=7.3, 1H) , 7.27(t, J=7 . 3 , 1H) , 7.90(s, 
1H) 

Starting Material Synthesis Example 68 

io 2- (2 ' -hydroxystyryl ) -5-methyl-l , 3 , 4-oxadiazole 

2- (Methoxymethyloxy) cinnamic acid (4.0 g) and CDI (3.1 
g) were successively added to tetrahydrof uran (40 ml) and the 
mixture was stirred. One hour later, acetylhydrazide (1.4 g) 
was added, and the mixture was stirred for 3 more hr. The 

is reaction mixture was poured into water and extracted with ethyl 
acetate to give an oil (3.5 g) . This oil was dissolved in 
dichloroethane (300 ml) and triphenylphosphine (5 g) and 
triethylamine (3.3 ml) were added to this solution. Then DEAD 
(8.3 g) was added under ice-cooling. The mixture was stirred 

20 at room temperature for 2 hr, and aqueous potassium carbonate 
solution was added, and reaction mixture was extracted with 
chloroform. The organic solvent was dried and concentrated, 
and the residue was purified by silica gel column 
chromatography (hexane/acetone) to give an oil (2.2 g) . This 

25 oil was stirred with heating in a mixed solvent of water (20 
ml) and hydrochloric acid (20 ml) for 2 hr, and after cooling, 
poured into water. The mixture was extracted with ethyl 
acetate to give the title compound (1.5 g) as a brown oil. 
1 H-NMR(CDC1 3 ) :2.58 (s, 3H) , 6.45(bs, 1H) , 6.90(t, J=7.8,1H), 

30 6.98(d, J=7.5,1H), 7.19(d, J=7.5,1H), 7.40(t, J=8.0,1H), 7.42(d, 



^Lai-Liny Maueiia. ..ynuiesi.. xamp. 
2- (2 ' -hydroxystyryl) benzothiazoie 

Salicylaldehyde (6.1 g) and 2-methylthiazole (7.5 g) 




were mixed and cone, hydrochloric acid (1.5 ml) was added 
thereto. The mixture was stirred with heating at 100°C for 9 
hr. The reaction mixture was cooled, and aqueous potassium 
hydroxide solution was added. The aqueous layer was washed 
5 with ether and made acidic with hydrochloric acid and extracted 
again with ethyl acetate. The organic solvent was dried and 
concentrated to give the title compound (2.5 g) as pale-yellow 
crystals, melting point 235-236°C. 
Starting Material Synthesis Example 70 

io 5- (2 f -hydroxys tyryl) -3-methyl-l , 2 , 4-oxadiazole 

Acetamide oxime (7.5 g) , molecular sieves (4A) (10 g) 
and sodium hydride (5 g) were added to tetrahydrofuran (200 ml) 
and the mixture was refluxed under heating. To this reaction 
mixture was added dropwise ethyl 2- (methoxymethyloxy) cinnamate 

15 (12 g) and the mixture was continuously heated for 2 hr. After 
cooling, the mixture was poured on ice and extracted with ethyl 
acetate. The organic layer was concentrated under reduced 
pressure. Thereto were added tetrahydrofuran (10 ml) and 6N 
hydrochloric acid (20 ml) and the mixture was stirred with 

20 heating at 50°C for 30 min to allow precipitation of crystals. 
The crystals were collected by filtration and dried to give the 
title compound (6.0 g) as white crystals, melting point 184- 
186°C. 

Starting Material Synthesis Example 71 

25 (S) - (4-glycidyloxy) benzo (b) furan-2-yl methyl ketone 

To a suspension (40 ml) of sodium hydride (0.22 g) in 
DMF was added dropwise a solution (10 ml) of 4- 
hydroxybenzo (b) furan-2-yl methyl ketone (0.80 g) in DMF under 
ice-cooling and the mixture was stirred at room temperature for 

30 30 min. To this reaction mixture was added dropwise a solution 

mixture was poured into ice water ana extracted wicn my ^ 
acetate. The organic layer was washed with water and dried 




over anhydrous magnesium sulfate. The solvent was evaporated 
under reduced pressure and the residue was purified by silica 
gel column chromatography (hexane/ ethyl acetate) to give the 
title compound (0.61 g) as yellow crystals. 
5 2 H-NMR (CDCI3) : 2 . 60 (s , 3H) , 2.82(dd, J=4 . 4 , 5.9, 1H) , 2.97 (t, 
j=4.4, 1H) , 3.43-3.46(m, 1H) , 4.09(dd, J=10.8, 5.9, 1H) , 
4.42(dd, J=10.8, 3.0, 1H) , 6.69(d, J=7.8,1H), 7.20<d, J=8 . 3 , 
1H) , 7.39(t, J=8.3, 1H), 7.65(s f 1H) 
Starting Material Synthesis Example 72 

10 (S) -4-glycidyloxy-3-methylbenzo (b) furan-2-yl methyl ketone 

To a suspension (60 ml) of sodium hydride (1.4 g) in DMF 
was added dropwise a solution (30 ml) of 4-hydroxy-3~ 
methylbenzo (b) furan-2-yl methyl ketone (b.l g) in DMF under 
ice-cooling and the mixture was stirred at room temperature for 

15 30 min. To this reaction mixture was added dropwise under ice- 
cooling a solution (30 ml) of (S)-glycidyl nosylate (9.1 g) in 
DMF, and the mixture was stirred for 2 hr. The reaction 
mixture was poured into ice water and extracted with ethyl 
acetate. The organic layer was washed with water and dried 

20 over anhydrous magnesium sulfate. The solvent was evaporated 
under reduced pressure and the residue was purified by silica 
gel column chromatography (hexane/ethyl acetate) to give the 
title compound (3.1 g) as pale-yellow crystals. 
1 H-NMR(CDC1 3 ) : 2 . 59 (s, 3H) , 2.79(s, 3H) , 2.83(dd, J=4 . 9 , 2.3, 

25 1H) , 2.96(t, J=4.3, 1H) , 3.43-3.45(m, 1H) , 4.08(dd, J=11.2, 5.4, 
1H) , 4.37(dd, J=11.2, 3.0, 1H) , 6.62(d, J=7.8,1H), 7.11(d, 
J=8.3, 1H) , 7.34(t, J=8.3, 1H) 

The structural formulas of the compounds obtained in 
Starting Material Synthesis Examples 54 to 72 are shown in the 

30 following . 




Starting Material Synthesis Example 73 

N ' - (4-methoxybenzo (b) f uran-2-ylcarbonyl) propionohydrazide 

To a solution (200 ml) of (4-methoxybenzo (b) furan-2- 
ylcarbonyl) hydrazide (8.5 g) in THF was added propionic 
5 anhydride (8.1 g) and the mixture was stirred at room 

temperature for 1 hr . The reaction mixture was concentrated 
under reduced pressure and the residue was crystallized from 
diisopropyl ether, collected by filtration and dried to give 
the title compound (8.3 g) as brown crystals. 
10 1 H-NMR(DMSO-d 6 )8:1.05(t, J=7.8,3H), 2.19 (q, J=7.8,2H), 3.93 (s, 

3H) , 6.86<d, J=7.8, 1H) , 7.25 (d, J=8 . 3 , 1H) , 7.41 (t r J=8 . 3 , 1H) , 
7.62(s, 1H) , 9.89(s, 1H) , 10.46(s, 1H) 
Starting Material Synthesis Example 74 

2- (4-methoxybenzo (b) f uran-2-yl) -5-ethyl-l , 3 , 4-oxadiazole 
15 N'- (4-Methoxybenzo (b) f uran-2-ylcarbonyl) - 

propionohydrazide (8.3 g) obtained in Starting Material 
Synthesis Example 73 was added to phosphorus oxychloride (60 
ml) and the mixture was stirred at 90°C for 1 hr. After 
cooling, the reaction mixture was poured into ice water and 
20 extracted with ethyl acetate. After washing with water, the 
organic layer was dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure to give the title compound 
(4.5 g) as yellow crystals. 

1 H-NMR(CDCl 3 )5:1.46(t, J=7.8,3H), 2.99(q, J=7.8,2H), 3.97 (s, 
25 3H) , 6.72(d, J=7.8, 1H) , 7.22<d, J=8 . 3 , 1H) , 7.36<t, J=8 . 3 , 1H) , 
7.57(s, 1H) 

Starting Material Synthesis Example 75 

2- (4-hydroxybenzo (b) f uran-2-yl) -5-ethyl-l , 3 , 4-oxadiazole 

To a solution (60 ml) of 2- ( 4-methoxybenzo (b) furan-2- 
30 yl) -5-ethyl-l , 3 f 4-oxadiazole (4.5 g) obtained in Starting 



temperature for 2 hr . The reaciioi. mixture wa^ poareu n.^ - 
water and stirred for 1 hr and extracted with a mixed solvent 



of chloroform - methanol (2:1). After washing with water, the 
organic layer was dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure to give the title compound 
(3.1 g) as pale-yellow crystals. 
5 ^-NMRpMSO-de^l.SSU, J=7.8,3H), 2.96(q, J=7 . 8 , 2H) , 6.71(d, 
J=8.3,1H), 7.16(d, J=8.8, 1H) , 7.29(t, J=8.3, 1H) , 7.69(s, 1H) , 
10.37(s, 1H) 

Starting Material Synthesis Example 76 

(S ) _ 2 - (4-glycidyloxybenzo (b) furan-2-yl) -5-ethyl-l ,3,4- 

io oxadiazole 

By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using 2- (4-hydroxybenzo (b) f uran-2- 
yl) -5-ethyl-l, 3 ,4-oxadiazole (3.1 g) obtained in starting 
Material Synthesis Example 75, (S)-glycidyl nosylate (3.5 g) 

is and potassium carbonate (5.6 g) , the title compound (3.8 g) was 
obtained as pale-yellow crystals. 

1 H-NMR(CDC1 3 )8:1.47 (t, J=7.8,3H), 2.83(dd, J=3 . 9 , 2.4, 1H) , 
2 .96(t, J=3.9,1H), 2.99(q, J=7 . 8 , 2H) , 3.42-3.48(m, 1H) , 
4.11(dd, J=11.3,5.9, 1H) , 4.42(dd, J=11.3, 3.0, 1H) , 6.72(d, 
20 J=8.3, 1H), 7.25(d, J=8.3, 1H) , 7.32(t, J=8 . 3 , 1H) , 7.61<s, 1H) 
Starting Material Synthesis Example 77 
5- (4-methoxybenzo (b) furan-2-yl) -3-methy lisoxazole 

To a solution (160 ml) of acetone oxime (5.0 g) in THF 
was added dropwise n-butyllithium (1.6 M hexane solution) over 

25 15 min under ice-cooling and the mixture was stirred for 1 hr. 
Thereto was added dropwise a solution (60 ml) of methyl 4- 
methoxybenzo (b) f uran-2-carboxylate (6.7 g) in THF and the 
mixture was stirred at room temperature for 2 hr. The reaction 
mixture was poured into ice water, and cone, sulfuric acid (4 

30 ml) was added carefully. The mixture was stirred for 20 min 



washing with water, the organic iayei was uneu uvei aur.yaiouo 
magnesium sulfate and the solvent was evaporated under reduced 



pressure to give the title compound (3.0 g) as yellow crystals. 
1 H-NMR(CDCl 3 )5:2.38(s, 3H) , 3.96(s, 3H) , 6.46(s, 1H) , 6.69(d, 
J=7.8, 1H) , 7.15(d, J=8.3, 1H) , 7.29(t, J=8.3, 1H) , 7.32(s, 1H) 
Starting Material Synthesis Example 78 

5 5- (4-hydroxybenzo (b) furan-2-yl) -3-methylisoxazole 

By the reactions in the same manner as in Starting 
Material Synthesis Example 5 using 5- (4-methoxybenzo (b) furan-2- 
yl) -3-methylisoxazole (3.0 g) and boron tribromide (7.6 ml), 
the title compound (2.6 g) was obtained as pale-yellow crystals. 

20 1 H-NMR ( DMSO-dg ) 8 : 2 . 3 0 ( s , 3H) , 6.68(d, J=7 . 8 , 1H) , 6.85(s, 1H) , 
7.10(d, J=8.3, 1H) , 7.22(t, J=8 . 3 , 1H) , 7.49(s, 1H) 
Starting Material Synthesis Example 79 

(S) -5- (4-qlycidyloxybenzo (b) furan-2-yl) -3-methylisoxazole 
By the reactions in the same manner as in Starting 
is Material Synthesis Example 1 using 5- (4-hydroxybenzo (b) furan-2- 
yl) -3-methylisoxazole (2.6 g) , (S)-glycidyl nosylate (3.1 g) 
and potassium carbonate (5.0 g) , the title compound (2.8 g) was 
obtained as brown crystals . 

l H-NMR(CDCl 3 )8:2.82(dd, J=4 . 9 , 2.4, 1H) , 2.96 (t, J=4 . 9 , 1H) , 
20 3.43-3.46(m, 1H) , 4.11 (dd, J=11.2, 5.4, 1H) , 4.39(dd, J=11.2, 
3.0, 1H) , 6.49(3, 1H) , 6.70(d, J=8 . 3 , 1H) , 7.17(d, J=8 . 3 , 1H) , 
7.28(t, J=8.3, 1H), 7.36(s, 1H) 
Starting Material Synthesis Example 80 

2 - (4-methoxybenzo (b) furan-2-yl) -5-methyl-l , 3 , 4-thiadiazole 
25 to a solution (50 ml) of N '-( 4-methoxybenzo (b) furan-2- 

ylthiocarbonyl) acetohydrazide (1.1 g) in toluene was added 
methanesulfonic acid (1.0 ml) and the mixture was stirred at 
80°C for 3 0 min. The reaction mixture was concentrated under 
reduced pressure and the residue was dissolved in ethyl acetate 
30 and aqueous potassium carbonate solution, followed by 



evaporated under reduced pressure z.o give tne "aae compounu 
(0.82 g) as yellow crystals. 




1 H-NMR (CDCI3 ) 5 : 2 . 85 ( s , 3H) , 3.97 (s, 3H) , 6.70(d, J=7 . 8 , 1H) , 
7.18(d, J=8.3, 1H) , 7.32(t, J=8.3, 1H) , 7.57<s, 1H) 
Starting Material Synthesis Example 81 

2- (4-hydroxybenzo (b) furan-2-yl) -5-methyl-l , 3 , 4-thiadiazole 
5 By the reactions in the same manner as in Starting 

Material Synthesis Example 5 using 2- (4-methoxybenzo (b) f uran-2- 
yl) -5-methyl-l , 3 fc , 4-thiadiazole (0.98 g) and boron tribromide 
(2.3 ml), the title compound (0.89 g) was obtained as pale- 
yellow crystals. 

10 1 H-NMR(DMSO-d 6 )8:2.80(s r 3H) , 6.70 (d, J=7 . 3 , 1H) , 7.13 (d, J=8 . 3 , 
1H) , 7.25(t, J=8.3, 1H) , 7.67 (s, 1H) 
Starting Material Synthesis Example 82 

(S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 
thiadiazole 

i5 By the reactions in the same manner as in Starting 

Material Synthesis Example 1 using 2- (4-hydroxybenzo (b) furan-2- 
yl) -5-methyl-l , 3 , 4-thiadiazole (1.1 g) , (S)-glycidyl nosylate 
(1.2 g) and potassium carbonate (3.0 g) , the title compound 
(1.0 g) was obtained as yellow crystals. 

20 1 H-NMR (CDCI3) 8: 2 . 82 (dd, J=4 . 9 , 3.0, 1H) , 2.96(t, J=4.9,1H), 

3.42-3.46(m, 1H) , 4.13 (dd r J=10.8, 5.9, 1H) , 4.40(dd, J=10.8, 
3.0, 1H) , 6.71(d, J=7.8, 1H) , 7.20(d, J=8 . 3 , 1H) , 7.31(t f J=8 . 3 , 
1H) , 7.61 (s, 1H) 

Starting Material Synthesis Example 83 

25 N-propargyl-4-methoxybenzo (b) furan-2-carboxamide 

4-Methoxybenzo (b) furan-2-carboxylic acid (44.0 g) and 
propargylamine (12 g) were dissolved in dimethylf ormamide (200 
ml), and WSC (48.0 g) , HOBt (43.0 g) and triethylamine (50 ml) 
were added thereto at room temperature. The mixture was 

30 stirred for 4 hr. The reaction mixture was poured into ice 

dried over anhydrous sodium sulfate and concentrated under 
reduced pressure to give the title compound as yellow crystals 



10 



(45.0 g) . 

1 H-NMR(CDC1 3 )8:3.32 (s, 1H) , 3.92(s, 3H) , 4.06(m, 2H) , 6.65(d, 
J=7.8, 1H) , 7.18(d, J=7.8, 1H) , 7.26(t, J=7 . 8 , 1H) , 7.36(s, 1H) , 
8.86 (m, 1H) 

Starting Material Synthesis Example 84 

4-methoxy-2- (5-methyl-l , 3-oxazol-2-yl) benzo (b) furan 

To a solution (200 ml) of N-propargyl-4- 
methoxybenzo(b) furan-2-carboxamide (45.0 g) obtained in 
Starting Material Synthesis Example 83 in acetic acid was added 
mercury acetate (7.0 g) , and the mixture was refluxed under 
heating for 3 hr. After cooling, the solvent was evaporated 
under reduced pressure and water was added. The mixture was 
neutralized with potassium carbonate and extracted with ethyl 
acetate. The solvent was evaporated under reduced pressure and 
15 the residue was purified by silica gel column chromatography 
(chloroform) to give the title compound (15.0 g) as yellow 
crystals . 

1 H-NMR(CDC1 3 )5:2.42 (s, 3H) , 3.96(s, 3H) , 6.70(d, J=7 . 8 , 1H) , 
6.90(s, 1H) , 7.20 (d, J=7.8, 1H) , 7.29(t, J=7 . 8 , 1H) , 7.38(s, 

20 1H) 

Starting Material Synthesis Example 85 

2- (4-hydroxybenzo (b) furan-2-yl) -5-methyloxazole 

To a solution (100 ml) of 4-methoxy-2- ( 5-methyl-l , 3- 
oxazol-2-yl) benzo (b) furan (15.0 g) obtained in Starting 

25 Material Synthesis Example 84 in dichloromethane was added 
dropwise boron tribromide (14 ml) under ice-cooling. The 
mixture was stirred at room temperature for 3 hr and poured 
into ice water. The mixture was stirred at room temperature 
for 3 more hr . The crystals were collected by filtration and 

30 dissolved in ethyl acetate. IN HC1 was added and the mixture 



over anhydrous sodium sulfate and concentrated under reduced 
pressure to give the title compound (11.0 g) as yellow crystals 




1 H-NMR(DMSO-d 6 )8:2.41 (s, 3H) , 6.68(d, J=7 . 8 , 1H) , 7.04(s, 1H) , 
7.10(d, J=7.8, 1H) , 7.21(t, J=7 . 8 , 1H) , 7.45(s, 1H) , 10.17(bs, 
1H) 

The structural formulas of the compounds obtained in 
5 Starting Material Synthesis Examples 73 to 85 are shown in the 
following . 




I 1 -i, 

0 " j;> "OH 




Starting Material Synthesis Example 86 

4-methoxy-2- ( trimethylstannyl) benzo (b) furan 

To a solution of 4-methoxybenzo (b) furan (2.50 g) in THF 
(50 ml) was added n-butyllithium (1.54 M hexane solution) (16.5 
5 ml) at -7 8°C and the mixture was stirred at the same 
temperature for 20 min. To this solution was added 
trimethyltin chloride (5.00 g) and the mixture was further 
stirred at the same temperature for 1 hr. The reaction mixture 
was warmed to room temperature and water (200 ml) was added. 
10 The mixture was extracted with ethyl acetate, and the obtained 
organic layer was washed with water and saturated brine and 
dried over magnesium sulfate. This solution was concentrated 
under reduced pressure to give the title compound (5.86 g) as 
pale-yellow crystals . 
15 1 H-NMR(CDCl 3 )8:0.35(s / 3H) , 3.90(s, 3H) , 6.58<d r J=5 . 0 , 1H) , 
6.98(s, 1H) , 7.10-7.40(m, 2H) 
Starting Material Synthesis Example 87 
2- (5-ethylthiophen-2-yl) -4-methoxybenzo (b) furan 

To a solution of 4 -me thoxy-2- (trimethylstannyl) - 
20 benzo (b) furan (3.00 g) and 2-bromo-5-ethylthiophene (1.84 g) in 
THF (25 ml) was added bistriphenylphosphinepalladium dichloride 
(224 mg) , and the mixture was stirred with refluxing overnight. 
After cooling, ethyl acetate was added to the reaction mixture 
and the mixture was filtered through celite. The filtrate was 
25 washed with water and saturated brine, and the organic layer 

was dried over magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography to give the title compound (1.04 g) as a yellow 
oil. 

30 1 H~NMR(CDC1 3 )5:1.32 <t, J=8.0,3H), 2.84(q, J=8,2H), 3.93(s, 3H) , 



Starting Material Synthesis Example 88 

2 _ (5-ethylthiophen-2-yl) -4 -hydroxybenzo (b) furan 





By the reactions in the same manner as in Starting 
Material Synthesis Example 5 using 2- (5-ethylthiophen-2-yl) -4- 
methoxybenzo (b) furan (1.00 g) and boron tribromide (1.0 ml), 
the title compound (774 mg) was obtained as colorless crystals, 

5 melting point 87-90°C. 

Starting Material Synthesis Example 89 

(S) -2- (5-ethylthiophen-2-yl) -4-glycidyloxybenzo (b) furan 

By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using 2- (5-ethylthiophen-2-yl) -4- 

10 hydroxybenzo (b) furan (750 mg) , (S) -glycidyl nosylate (875 mg) 
and potassium carbonate (1.27 g) , a crude product of the title 
compound was quantitatively obtained as a yellow oil. 
1 H-NMK (CDCi 3 ) 0 : i . 32 (t , J=8 .0, 3K) , 2 . S3 (del , J-3 . 3 , 2.4, III) r 
2 .96(t, J=3.9, 1H) , 2.75-2.95(m, 2H) , 3.35-3.45(m, 1H) , 4.05(dd, 

is J=ll. 0,6.0, 1H) , 4.34(dd, J=11.0, 3.0, 1H) , 6.62{dd, J=8.0, 1.0, 
1H), 6.75(d, J=1.0, 1H) , 6.88(s, 1H) , 7 . 10-7 . 20 (m , 2H) 
Starting Material Synthesis Example 90 
4-methoxy-2- (l-methylimidazol-2-yl) benzo (b) furan 



20 Material Synthesis Example 87 using 4-methoxy-2- 

(trimethylstannyl) benzo (b) furan (5.26 g) , 2-bromo-l- 
methylimidazole (2.72 g) and bistriphenylphosphinepalladium 
dichloride (593 mg) , the title compound (2.06 g) was obtained 
as a yellow oil. 

25 1 H-NMR(CDC1 3 )8:3.9 7 (s, 6H) , 6.69(d, J=8 . 0 , 1H) , 7.22(d, J=8 . 0 , 
1H) , 6.96(s, 1H) , 7.24(d, J=8 . 0 , 1H) , 7.20-7.35(m, 4H) 
Starting Material Synthesis Example 91 

4-hydroxy-2- ( l-methylimidazol-2-yl) benzo (b) furan 



By the reactions in the same manner as in Starting 



By the reactions in the same manner as in Starting 
30 Material Synthesis Example 5 using 4-methoxy-2- ( 1- 





Starting Material Synthesis Example 92 

(S) -4-glycidyloxy-2~ ( l-methylimidazol-2-yl) benzo (b) furan 
By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using 4-hydroxy-2- ( 1- 
5 methylimidazol-2-yl) benzo (b) furan (1.10 g) , (S)-glycidyl 
nosylate (1.33 g) and potassium carbonate (2.13 g) , a crude 
product of the title compound was quantitatively obtained as a 
pale-yellow oil. 

1 H-NMR(CDCl 3 )5:2.75-2. 80 (m, 1H) , 2.92(d, J=4 . 0 , 2H) , 3.42- 
10 3.45(m, 1H) , 4.11(dd, J=ll. 0,6.0, 1H) , 4.37(dd, J=11.0, 2.0, 
1H) , 6.67 (d, J-8.0, 1H) , 6.95(s, 1H) , 7.10-7.30(m, 4H) 
Starting Material Synthesis Example 93 

N-propargyl-4- (methoxymethyloxy) benzo (b) thiophene-2-carboxamide 
By the reactions in the same manner as in Starting 

15 Material Synthesis Example 83 using 4- (methoxymethyloxy) - 

benzo (b) furan-2-carboxylic acid (10.0 g) , propargylamine (2.31 
g) , WSC (8.87 g) , HOBt (7.71 g) and triethylamine (8.76 ml), 
the title compound (7.15 g) was obtained as pale-brown crystals. 
i H _ NMR(C DCl 3 )5:3.31 (s, 1H) , 3.45(s, 3H) , 4.06(br.s, 2H) , 5.38(s, 

20 2H) , 7.04(d, J=8.0, 1H) , 7.38(t, J=8 . 0 , 1H) , 7.60(d, J=8 . 0 , 1H) , 
8.25(s, 1H) , 9.26(m, 1H) 
Starting Material Synthesis Example 94 
4-hydroxy-2- ( 5-methyloxazol-2-yl) benzo (b) thiophene 

By the reactions in the same manner as in Starting 

25 Material Synthesis Example 5 using N-propargyl-4- 

(methoxymethyloxy) benzo (b) thiophene-2-carboxamide (6.00 g) and 
mercury acetate (765 mg) , the title compound (2.41 g) was 
obtained as yellow crystals, melting point 188-189°C. 
Starting Material Synthesis Example 95 

3 o (S) -4-glycidyloxy-2- ( 5-methyloxazol-2-yl ) benzo (b) thiophene 

2-yl) benzo (b) thiophene (2.20 g) , (S) g^yciay^ riosyia^e w - . ^ o g ; 
and potassium carbonate (3.18 g) , a crude product of the title 



10 



compound was quantitatively obtained as pale-yellow crystals. 
1 H-NMR(CDC1 3 )8:2.84 (dd, J=5 . 0 , 3.0, 1H) , 2.96(t, J=5.0,1H), 
3.40-3.48(m, 1H) , 4.12(dd, J=11.0, 6.0, 1H) , 4.39(dd, J=11.0, 
2.0, 1H) , 6.76(d, J=8.0, 1H) , 6.85(s, 1H) , 7.33(d, J=8 . 0 , 1H) , 
7.45(d, J=8.0, 1H) , 8.03(s, 1H) 
Starting Material Synthesis Example 96 
2- (4 , 4-dimethYloxazolin-2-yl) -4-methoxvbenzo ( b) furan 

To a solution of 4-methoxybenzo (b) f uran-2-carboxylic 
acid (15.0 g) in dichloromethane (300 ml) were added DMF (6 ml) 
and thionyl chloride (17.1 ml), and the mixture was stirred 
with refluxing for 2 hr. The solvent was evaporated under 
reduced pressure to give acid chloride. 

This acid chloride was dissolved in dichloromethane (150 
ml) and added dropwise to a solution of 2-amino-2-methyl-l- 
15 propanol (10.4 g) in dichloromethane (150 ml) at 0°C. The 

mixture was stirred at room temperature for 2 hr and saturated 
sodium hydrogencarbonate (500 ml) was added. The mixture was 
extracted with chloroform and the organic layer was washed with 
water and saturated brine and dried over magnesium sulfate. 
20 The solvent was evaporated under reduced pressure and the 
residue was purified by silica gel column chromatography to 
give an amide compound (14.7 g) . 

To the obtained amide compound was added thionyl 
chloride (75 ml) and the mixture was stirred at room 
25 temperature for 5 hr and poured into saturated aqueous solution 
of sodium hydrogencarbonate (500 ml) . 10% Sodium hydroxide was 
added to this mixed solution until it reached pH 12 and the 
mixture was extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried over 
30 magnesium sulfate. The solvent was evaporated under reduced 



J = 8.0, 1H) , 7.1b(d, o=8.0, 1H) , , . 2b (Z , ^ = a.u, .r.i , 




Starting Material Synthesis Example 97 

2- (4 ,4-dimethyloxazolin-2-yl) -4-hydroxybenzo (b) furan 

By the reactions in the same manner as in Starting 
Material Synthesis Example 5 using 2- (4 , 4-dimethyloxazolin-2- 
5 yl) -4-methoxybenzo (b) furan (6.11 g) and boron tribromide (6.11 
ml), the title compound (5.03 g) was obtained as pale-yellow 
crystals, melting point 187-188°C. 

The structural formulas of the compounds obtained in 
Starting Material Synthesis Examples 86 to 97 are shown in the 
10 following. 






Starting Material Synthesis Example 98 

(S) -4-qlycidyloxy-2- (4 , 4-dimethyloxazolin-2-yl) benzo (b) furan 

By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using 2- (4 , 4-dimethyloxazolin-2- 
5 yl) -4-hydroxybenzo(b) furan (1.50 g), (S) -glycidyl nosy late 

(1.68 g) and potassium carbonate (2.69 g) , a crude product of 
the title compound was quantitatively obtained as a pale-yellow 
oil. 

1 H-NMR(CDC1 3 ) 8:1.40(s, 6H) , 2.75-2.80(m, 1H) , 2.92<t, J=4 . 0 , 
10 1H) , 3.35-3.45(m, 1H) , 4.00-4.20(m, 1H) , 4.13<s, 2H) , 4.36(dd, 
J=11.0, 2.0, 1H) , 6.65(d, J=8.0, 1H) , 7.18(d, J=8 . 0 , 1H) , 
7.28(t, J=8.0, 1H) , 7.37 (s, 1H) 
Starting Material Synthesis Example 99 
2- (ethylsulfonyl) -4-methoxybenzo (b) furan 
15 to a solution of 4-methoxybenzo (b) furan (5.00 g) in THF 

(40 ml) was added n-butyllithium (1.54 M hexane solution) (24.1 
ml) at -78°C, and the mixture was stirred at the same 
temperature for 30 min. To this solution was added sulfur 
(1.19 g) and the mixture was stirred further at the same 
20 temperature for 30 min. Then, bromoe thane (4.16 ml) was added 
and this reaction mixture was stirred at room temperature for 1 
hr. A saturated aqueous solution of ammonium chloride (100 ml) 
was added, and the mixture was extracted with ethyl acetate. 
The obtained organic layer was washed with water and saturated 
25 brine and dried over magnesium sulfate. This solution was 

concentrated under reduced pressure to give a sulfide compound 
(3.50 g) . 

To a solution of this sulfide compound (3.50 g) in 
dichloromethane (50 ml) was added m-chloroperoxybenzoic acid 
30 (70%, 9.13 g) at 0°C, and the mixture was stirred at room 



reaction mixture ana :ne inixiuie wa^ ^ 
acetate. The obtained organic layer was washed with water and 



saturated brine and dried over magnesium sulfate. The solvent 
was evaporated under reduced pressure and the residue was 
purified by silica gel column chromatography to give the title 
compound (3.53 g) as pale-brown crystals. 
5 l H-NMR<CDCl 3 )8:1.34<t, J-8 . 0 , 1H) , 3.29<q, J=8 . 0 , 1H) , 3.94<s, 
3H), 6.72<d, J-8.0, 1H>, 7.16 <d, J-8, 1H) , 7.40<t, J-8.0, 1H) , 
7.611s, 1H) 

Starting Material Synthesis Example 100 

2- (ethylsulf onvl) -4-hydroxyben zo (b) furan 
10 By the reactions in the same manner as in Starting 

Material Synthesis Example 5 using 2- (ethylsulf onyl) -4- 
methoxybenzo (b) furan (3.50 g) and boron tribromide (7.0 ml), 
the title compound (2.85 g) was obtained as colorless crystals, 

melting point 145-147°C. 
is Starting Material Synthesis Example 101 

(s) _ 2 - (ethylsulf onyl) -4-alvcidylox ybenzo (b) furan 

By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using 2- (ethylsulf onyl) -4- 
hydroxybenzo(b) furan (2.75 g) , (S)-glycidyl nosylate (3.48 g) 
20 and potassium carbonate (5.05 g), a crude product of the title 
compound (3.62 g) was obtained as a pale-yellow oil. 
1 H-NMR(CDCl 3 )8:1.34(t, J-8.0, 1H) , 2.79 (dd, J=4 . 0 , 2.0, 2H) , 
2.94(t, J=4.0, 1H), 3.29(q. J-8.0, 1H) , 3.35-3.45(m, 1H) , 
4.08(dd, J-10.0, 4.0, 2H), 4.39(dd, J-10.0, 2.0, 1H) , 6.72 (d, 
25 J-8.0, 1H), 7.18(d, J-8.0, 1H), 7.39(t, J-8.0, 1H) . 7.65(s, 1H) 
Starting Material Synthesis Example 102 
2- (N .N-dimethylsulf amoyl) -4-methox ybenzo (b) furan 

To a solution of 4-methoxybenzo (b) furan (5.00 g) in THF 
(40 ml) was added n-butyllithium (1.54 M hexane solution, 24.1 
30 ml) at -78°C and the mixture was stirred at the same 



for 1 hr. The reaction mixture was concentrated unaei i^auccu 
pressure and the condensate was dissolved in acetone (30 ml) . 



This was added dropwise at room temperature to a mixed solution 
of aqueous dimethylamine solution (50%, 20 g) and acetone (50 
ml) , and the mixture was stirred at room temperature for 1 hr 
and extracted with ethyl acetate. The obtained organic layer 
5 was washed with water and saturated brine and dried over 
magnesium sulfate. The solvent was evaporated under reduced 
pressure and the residue was purified by silica gel column 
chromatography to give the title compound (1.32 g) as a yellow 
oil. 

10 1 H-NMR(CDCl 3 )8:2.88(s, 6H) , 3.94(s, 3H) , 6.71(d r J=8 . 0 , 1H) , 
7.14 (d, J=8.0, 1H) , 7.35(t, J-8.0, 1H) , 7.45(s, 1H) 
Starting Material Synthesis Example 103 

2-(N,N-dimethylsulfamoyl) -4-hydr oxvbenzo (b) furan 

By the reactions in the same manner as in Starting 
15 Material Synthesis Example 5 using 2- (N ,N-dimethylsulf amoyl) -4- 
methoxybenzo (b) furan (1.30 g) and boron tribromide (2.6 ml), 
the title compound (1.20 g) was obtained as colorless crystals 

melting point 150-153°C. 

Starting Material Synthesis Example 104 

20 ( S ) -2- (N,N-dimethylsulf amoyl) -4-qlycidyloxybenzo (b) furan 
By the reactions in the same manner as in Starting 
Material Synthesis Example 1 using 2- (N ,N-dimethylsulf amoyl) -4 
methoxybenzo(b) furan (1.10 g) , (S) -glycidyl nosylate (1.30 g) 
and potassium carbonate (1.89 g) , a crude product of the title 
25 compound was quantitatively obtained as a pale-yellow oil. 

1 H-NMR(CDCl 3 )5:2.80(dd, J=4 . 0 , 1.0, 2H> , 2.88<s, 6H) , 2.94(dd, 
J=4.0, 1.0, 1H), 3.35-3.45 (m, 1H) , 4.07(dd, J=11.0, 4.0, 2H) , 
4.39(dd, J-11.0, 1.0, 1H), 6.71<d, J-8 . 0 , 1H) , 7.16(d, J=8 . 0 , 
1H) , 7.35(t, J=8.0, 1H) , 7.47(s, 1H) 
Starting Material Synthesis Example 105 



30 



acid (10. 0 g) in dichlorometnane uuu ■ " 

and thionyl chloride (11.4 ml), and the mixture was stirred 



with refluxing for 2 hr. The solvent was evaporated under 
reduced pressure to give acid chloride. 

This acid chloride was dissolved in THF (50 ml) and 
added dropwise to a solution of l-amino-2-butanol (10.0 g) in 
5 THF (130 ml) at 0°C. The mixture was stirred at room 

temperature for 3 hr and water (200 ml) was added. The mixture 
was extracted with ethyl acetate and the organic layer was 
washed with water and saturated brine and dried over magnesium 
sulfate. The solvent was evaporated under reduced pressure and 
io purified by silica gel column chromatography to give an amide 
compound (7.48 g) as a brown oil. 

A solution of the obtained amide compound (3.00 g) in 
dichloromethane (20 ml) was added dropwise to a suspension of 
pyridinium chlorochromate (7.39 g) and molecular sieve 
is (4A) (7.50 g) in dichloromethane (120 ml) at room temperature, 
and the mixture was stirred at room temperature for 2 hr. 
Ether (300 ml) was added to the reaction mixture and the 
mixture was dried over magnesium sulfate and filtered through 
celite. The filtrate was concentrated under reduced pressure 
20 and purified by silica gel column chromatography (chloroform- 
methanol) to give the title compound (2.14 g) as a yellow oil. 
Hl-NMlKCDC^Srl.lStt, J=8 . 0 , 3H) , 2.54<q, J-8 . 0 , 2H> , 3.47(d, 
J=2.0,1H), 3.94(s, 3H), 4.35(d, J=2 . 0 , 2H) , 6.66 (d, J=8 . 0 , 1H) , 
7.12(d, J=8.0, 1H) , 7.32(t, J=8 . 0 , 1H) , 7.55(s, 1H) 
25 Starting Material Synthesis Example 106 

2- (5-ethyloxazol-2-yl) -4-methoxy benzo (b) furan 

To a solution of N- (2-oxobutyl) -4-methoxybenzo (b) furan- 
2-carboxamide (2.00 g) in THF (60 ml) was added Burgess reagent 
(7.30 g) , and the mixture was stirred with refluxing. Water 
30 (200 ml) was added to the reaction mixture and the mixture was 



solvent was evaporated under reduced pressure ar:u tn« -e^uu* 
was purified by silica gel column chromatography to give the 



title compound (1.56 g) as colorless crystals, melting point 
88-87°C. 

Starting Material Synthesis Example 107 

2- (5-ethyloxazol-2-yl) -4-hydroxybenzo (b) furan 
5 By the reactions in the same manner as in Starting 

Material Synthesis Example 5 using 2- (5-ethyloxazol-2-yl) -4- 
methoxybenzo (b) furan (2.00 g) and boron tribromide (2.0 ml), 
the title compound (1.24 g) was obtained as colorless crystals. 
1 H-NMR(CDC1 3 )5:1.33 (t, J=8 . 0 , 3H) , 2.79 (q, J=8 . 0 , 2H) , 
10 6.04(br.s, 1H) , 6.68(d, J=8 . 0 , 1H) , 6.92(s, 1H) , 7.15(d, J=8 . 0 , 
1H) , 7.21(t, J=8.0, 1H) , 7.42(s, 1H) 
Starting Material Synthesis Example 108 
(s) _ 2 - (5-ethyloxazol-2-yl) -4-glycidyloxy benzo (b) furan 

By the reactions in the same manner as in Starting 
is Material Synthesis Example 1 using 2- (5-ethyloxazol-2-yl) -4- 
hydroxybenzo (b) furan (1.10 g) , (S)-glycidyl nosylate (1.24 g) 
and potassium carbonate (1.99 g) , a crude product of the title 
compound (1.36 g) was obtained as pale-yellow crystals. 
1 H-NMR(CDC1 3 )5:1.34 (t, J=8 . 0 , 3H) , 2 . 70-2 . 2 . 85 (m , 3H) , 2.96(t, 
20 J=3.0, 1H) , 3.40-3.45(m, 1H) , 4.14 (dd, J=11.0, 4.0, 2H) , 

4.40(dd, J=11.0, 1.0, 1H) , 6.70(d, J=8 . 0 , 1H) , 6.91(s, 1H) , 

7.20-7.30(m, 2H) , 7.44(s, 1H) 

Starting Material Synthesis Example 109 

N'- (4-hydroxybenzo (b) f uran-2-ylcarbonyl) acetohydrazide 
25 N'- (4-Methoxybenzo (b) f uran-2-ylcarbonyl ) acetohydrazide 

(4.0 g) obtained in Starting Material Synthesis Example 36 was 
dissolved in dichloromethane (40 ml) and boron tribromide (4.0 
ml) was added dropwise while stirring under ice-cooling. Then 
the mixture was stirred at room temperature for 5 hr, and the 
reaction mixture was poured into ice water. The mixture was 



30 



.ion cji 



in chloroform, washed witn saturated aqueous soi 
hydrogencarbonate, dried over anhydrous sodium sulfate and 



UUi Ui 



concentrated under reduced pressure to give the title compound 
(2.5 g) as yellow crystals. 

1 H-NMR(DMSO-d 6 )5:1.93 (s, 3H) , 6.69 (d, J=7 . 8 , 1H) , 7.07 (d, J=7 . 8 , 
1H) , 7.27 (t, J=7.8, 1H) , 7.65(s, 1H) , 9.92(s, 1H) , 10.29(s, 1H) , 
5 10.43(s f 1H) 

Starting Material Synthesis Example 110 

N-ethoxalyl-N'- (4-methoxybenzof uran-2-ylcarbonyl) hydrazide 

4-Methoxybenzo (b) furan-2-ylcarbonylhydrazide (9.0 g) was 

dissolved in dichloromethane (100 ml) and triethylamine (7.0 
10 ml) and ethyl chloroglyoxylate (6.0 g) were added. The mixture 

was stirred at room temperature for 4 hr. The reaction mixture 

was poured into ice water and extracted with ethyl acetate. 

The organic layer was washed with water, dried over anhydrous 

sodium sulfate and concentrated under reduced pressure. The 
is residue was purified by silica gel column chromatography 

(chloroform/methanol) to give the title compound (7.0 g) as 

pale-yellow crystals. 

1 H-NMR(DMSO-d 6 )8:1.33(t, J=8 . 0 , 3H) , 3.95(s, 3H) , 4.32(q, J=8 . 0 , 
2H) , 6.87(d, J=7.8, 1H) , 7.26 (d, J=7 . 8 , 1H) , 7.44(t, J=7 . 8 , 1H) , 
20 7.65(s, 1H) , 10.82(8, 1H) , 10.96(s, 1H) 
Starting Material Synthesis Example 111 

5-ethoxycarbonyl-2- (4-methoxybenzo (b) f uran-2-yl ) -1 ,3,4- 
oxadiazole 

N-Ethoxalyl-N'- (4-methoxybenzofuran-2-ylcarbonyl) - 
25 hydrazide (7.0 g) was dissolved in phosphorus oxychloride (20 
ml) and the mixture was heated at 80°C for 7 hr . Phosphorus 
oxychloride was evaporated under reduced pressure and water was 
added to the residue. The mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated aqueous 
30 solution of sodium hydrogencarbonate , dried over anhydrous 



(chloroform) to give the title compound C->.v yj a=, ye^ov, 
crystals . 



1 H-NMR(CDCl 3 )8:1.49(t f J=8 . 0 , 3H) , 3.98(s, 3H) , 4.57(d, J=8 . 0 , 
2H), 6.73(d, J=7.8, 1H) , 7.24(d, J=7 . 8 , 1H) , 7.41(t, J=7 . 8 , 1H) , 
7.79(s, 1H) 

Starting Material Synthesis Example 112 

5 5-ethoxycarbonyl-2- (4-hydroxvbenzo (b) furan-2-yl) -1,3,4- 
oxadiazole 

5-Ethoxycarbonyl-2- (4-methoxybenzo (b) furan-2-yl) -1,3,4- 
oxadiazole (5.0 g) was dissolved in dichloromethane (40 ml) and 
boron tribromide (4.0 ml) was added dropwise with stirring 

io under ice-cooling. Then, the mixture was stirred at room 

temperature for 5 hr, and the reaction mixture was poured into 
ice water. The mixture was stirred at it was at room 
temperature for 1 hr. The crystals were collected by 
filtration and dissolved in chloroform. The solution was 

15 washed with saturated aqueous solution of sodium 

hydrogencarbonate , dried over anhydrous sodium sulfate and 
concentrated under reduced pressure to give the title compound 
(2.5 g) as yellow crystals. 

1 H-NMR(DMSO-d 6 )6:1.40(t, J=8 . 0 , 3H) , 4.48(d, J=8 . 0 , 2H) , 6.74 (d, 
20 J=7.8, 1H), 7.19(d, J=7.8, 1H) , 7.35(t, J=7 . 8 , 1H) , 7.90(s, 1H) , 
10.46 (bs, 1H) 

The structural formulas of the compounds obtained in 
Starting Material Synthesis Examples 98 to 112 are shown in the 
following. 



25 




0 



Starting Material Synthesis Exairple 113 

5- (4- (methoxymethyloxy) benzo (b) f uran-2-yl) -2 , 3-dihyd 



benzo (b) f uran-2 -y lcarbohyara^ iae i :< . ^ y; e:ndIiJi - - 

carbon disulfide (2.6 g) and potassium hydroxide (1.6 g) and 



the mixture was refluxed under heating for 7 hr. The reaction 
mixture was concentrated under reduced pressure and water was 
added to the residue. The pH was adjusted to 4 with ammonium 
chloride. After standing, the precipitated crystals were 
5 collected by filtration and dried to give the title compound 
(4.6 g) as yellow crystals. 

1 H-NMR(CD 3 OD)8:3.44 (s, 3H) , 5.27(s, 2H) , 6.90 (d, J=7 . 8 , 1H) , 
7.15(d, J=8.3,1H), 7.25(t, J=7 . 8 , 1H) , 7.35(s, 1H) 
Starting Material Synthesis Example 114 

10 5- (4- (methoxymethyloxy) benzo (b) f uran-2-yl) -2-methy lthio-l ,3,4- 
oxadiazole 

To a suspension (40 ml) of sodium hydride (0.8 g) in THF 
was added dropwise a solution (30 ml) of 5- (4- 
(methoxymethyloxy) benzo (b) furan-2-yl) -2 , 3-dihydro-l ,3,4- 

is oxadiazole-2-thione (4.6 g) in DMF at room temperature, and the 
mixture was stirred for 40 min. To this reaction mixture was 
added dropwise methyl iodide at room temperature, and the 
mixture was further stirred for 1 hr. The reaction mixture was 
poured into ice water and extracted with ethyl acetate. The 

20 organic layer was washed with water and dried. The solvent was 
evaporated under reduced pressure to give the title compound 
(2.5 g) as brown crystals. 

1 H-NMR(CDC1 3 )8:2.81 (s, 3H) , 3.54(s, 3H) , 5.34(s, 2H) , 6.97(d, 
J=7.8, 1H) , 7.27(d, J=8.3, 1H) , 7.35(t, J=7 . 8 , 1H) , 7.58(s, 1H) 
25 Starting Material Synthesis Example 115 

5- (4-hydroxybenzo (b) furan-2-yl) -2-methylthio-l , 3 , 4-oxadiazole 

To a solution (20 ml) of 5- (4- (methoxymethyloxy) - 
benzo (b) furan-2-yl) -2-methylthio-l, 3, 4-oxadiazole (1.0 g) in 
THF was added 2N aqueous hydrochloric acid (3.0 ml), and the 
30 mixture was refluxed under heating for 7 hr. The solvent was 



" H-NMR ( DM SO d 6 ) 6 : z . / b (s , Jhj, o./-(u, ~ . , - :1 • 

1H) , 7.29<t, J = 8.3 f 1H) , 7.71(s, 1H) , 10.42{brs, 1H) 




Starting Material Synthesis Example 116 

5- (4- (methoxymethyloxy) benzo (b) furan-2-yl) -2 , 3-dihydro-l , 3 , 4- 
oxadiazol-2-one 

To a solution (20 ml) of 4- (methoxymethyloxy ) - 
5 benzo (b) furan-2-ylcarbohydrazide (1.0 g) in 1 , 2-dimethoxyethane 
were added triphosgene (1.0 g) and triethylamine (1.8 ml), and 
the mixture was stirred at room temperature for 20 min. The 
reaction mixture was poured into 2N saturated aqueous sodium 
hydroxide solution and soluble part of the organic layer was 

10 removed with ethyl acetate. The aqueous layer was made acidic 
with hydrochloric acid and extracted with ethyl acetate. This 
organic layer was washed with water and dried. The solvent was 
evaporated under reduced pressure to give the title compound 
(1.0 g) as white crystals. 

15 1 H-NMR(DMSO-d 6 )8:3.43 (s, 3H) , 5.36<s, 2H) , 7.00 (d, J=7 . 8 , 1H) , 
7.37 (d, J=8.3,1H), 7.40(t, J=7 . 8 , 1H) , 7.53(s f 1H) 
Starting Material Synthesis Example 117 

5- (4- (methoxymethyloxy) benzo (b) furan-2-yl) -2-methoxy-l , 3 , 4- 
oxadiazole 

20 To a suspension of sodium hydride (0.17 g) in DMF was 

added dropwise a solution (20 ml) of 5- (4- (methoxymethyloxy) - 
benzo (b) furan-2-yl) -2 , 3-dihydro-l , 3 , 4-oxadiazol-2-one (1.0 g) 
obtained in Starting Material Synthesis Example 116 in DMF at 
room temperature, and the mixture was stirred for 30 min. 

25 Thereto was added methyl iodide (0.26 ml), and the mixture was 
further stirred for 30 min. The reaction mixture was poured 
into ice water and extracted with ethyl acetate. The extract 
was washed with water and dried. The solvent was evaporated 
under reduced pressure to give the title compound (0.80 g) as 

30 pale-yellow crystals. 

Starting Material Synthesis Example lib 

(S) -5- (4-glycidyloxybenzo (b) furan-2-yl) ^2-methoxy-l ,3,4- 

] x\ 



oxadiazole 

To a solution (20 ml) of 5- ( 4- (methoxymethyloxy ) - 
benzo(b)furan-2-yl)-2-methoxy-l,3,4-oxadiazole (0.80 g) 
obtained in Starting Material Synthesis Example 117 in THF was 

5 added 2N hydrochloric acid (15 ml) , and the mixture was 
refluxed under heating for 2 hr. The reaction mixture was 
concentrated under reduced pressure to give crude crystals of 
5- (4-hydroxybenzo (b) furan-2-yl) -2-methoxy-l , 3 , 4-oxadiazole . 
This was dissolved in DMF (30 ml) and (S)-glycidyl nosylate 
io (0.83 g) and potassium carbonate (0.89 g) were added. The 
mixture was stirred at room temperature for 14 hr. This 
reaction mixture was poured into ice water, and the 
precipitated crystals were collected by filtration, washed with 
water and dried to give the title compound (0.50 g) as brown 

15 crystals. 

X H-NMR (DMSO-d 6 ) 8:2.81 (dd, J=4 . 9 , 2.5, 1H) , 2.87 (t, J=4 . 9 , 1H) , 
3.35-3.46(m, 1H) , 3.42(s, 3H) , 4.04(dd, J=11.3, 5.9, 1H) , 
4.53(dd, J=11.3, 2.0, 1H) , 6.92 (d, J=8 . 3 , 1H) , 7.31(d, J=8 . 3 , 
1H) , 7.41(t, J=8.3, 1H) , 7.57(s, 1H) 
20 Starting Material Synthesis Example 119 

2-ethoxy-5- (4- (methoxymethyloxv) benzo ( b) furan-2-yl) -1,3,4- 

oxadiazole 

By the reactions in the same manner as in Starting 
Material Synthesis Example 117 using sodium hydride (0.37 g) , 

25 5- (4- (methoxymethyloxy) benzo (b) furan-2-yl) -2 , 3-dihydro-l ,3,4- 
oxadiazol-2-one (2.0 g) and ethyl iodide (0.73 ml), the title 
compound (1.9 g) was obtained as pale-yellow crystals. 
1 H-NMR(CDCl 3 )5:1.44(t, J=7 . 3 , 3H) , 3.54(s, 3H) , 3.90(q, J=7 . 3 , 
2H), 5.33(s, 2H), 6.97 (d, J=7 . 8 , 1H) , 7.23 (d, J=8 . 3 , 1H) , 

30 7.32 (t, J=7.8, 1H) , 7.42(s, 1H) 



oxadiazole 

To a solution (40 ml) of 2-ethoxy-5- (4- 



(methoxymethyloxy) benzo (b) furan-2-yl) -1 , 3 , 4-oxadiazole (2.0 g) 
obtained in the same manner as in Starting Material Synthesis 
Example 119 in THF was added 2N hydrochloric acid (40 ml) , and 
the mixture was refluxed under heating for 2 hr. The reaction 
5 mixture was concentrated under reduced pressure to give crude 
crystals of 2-ethoxy-5- (4-hydroxybenzo (b) furan-2-yl) -1 , 3 , 4- 
oxadiazole. This was dissolved in DMF (40 ml) and (S)-glycidyl 
nosylate (1.7 g) and potassium carbonate (3.5 g) were added. 
The mixture was stirred at room temperature for 14 hr. This 

10 reaction mixture was poured into ice water, and after 

extraction with ethyl acetate, the extract was washed with 
water and dried. The solvent was evaporated under reduced 
pressure and the residue was purified by silica gel column 
chromatography (chloroform/ethyl acetate) to give the title 

15 compound (1.0 g) as white crystals. 

1 H-NMR(CDCl 3 )5:1.44(t f J=7 . 3 , 3H) , 2.81(dd, J=4 . 9 , 2.9, 1H) , 
2 .97(t, J=4.3, 1H) , 3.42-3.46(m, 1H) r 3.90(q, J=7 . 3 f 2H) , 
4.10(dd, J=11.2, 5.9, 1H) , 4.40(dd, J-11.2, 2.9, 1H) , 6.72(d, 
J=8.3, 1H) , 7.21 (d, J=8.3, 1H) , 7.34(t, J=8 . 3 , 1H) , 7.44(s, 1H) 

20 Starting Material Synthesis Example 121 

2- (1-methylethyloxy) -5- (4- (methoxymethyloxy) benzo (b) furan-2- 
yl) -1 , 3 , 4-oxadiazole 

By the reactions in the same manner as in Starting 
Material Synthesis Example 117 using sodium hydride (0.28 g) , 

25 5- (4- (methoxymethyloxy) benzo (b) furan-2-yl) -2 , 3-dihydro-l ,3,4- 
oxadiazol-2-one (1.5 g) and 2-iodopropane (1.1 g) , the title 
compound (1.5 g) was obtained as brown crystals. 
1 H-NMR(CDC1 3 )6:1.4 7 (d, J=6 . 3 , 6H) , 3.54(s, 3H) , 4.44(penth, 
J=6.3, 1H) , 5.33{s, 2H) , 6.96(d, J=7 . 8 , 1H) , 7.25(d, J=8 . 3 , 1H) , 

30 7.33 (t, J=7.8, 1H) , 7.42(s, 1H) 



^ , j,4-oxaaiazoie 

To a solution (30 ml) of 2- ( 1-methylethyloxy ) -5- (4- 




(methoxymethyloxy) benzo (b) furan-2-yl) -1 , 3 , 4-oxadiazole (1.5 g) 
obtained in Starting Material Synthesis Example 121 in THF was 
added 4N hydrochloric acid (15 ml) , and the mixture was 
refluxed under heating for 3 hr . The reaction mixture was 
5 concentrated under reduced pressure to give crude crystals of 
2- (1-methylethyloxy) -5- (4-hydroxybenzo (b) furan-2-yl) -1,3,4- 
oxadiazole. This was dissolved in DMF (30 ml) and (S) -glycidyl 
nosylate (1.2 g) and potassium carbonate (3.2 g) were added. 
The mixture was stirred at room temperature for 5 hr. This 

10 reaction mixture was poured into ice water, and after 

extraction with ethyl acetate, the extract was washed with 
water and dried. The solvent was evaporated under reduced 
pressure and the residue was purified by silica gel column 
chromatography (chloroform/ethyl acetate) to give the title 

15 compound (1.3 g) as white crystals. 

^-NMRtCDClajerl.SStd, J=6 . 3 , 6H) , 2.81 (dd, J-4 . 9 , 2.9, 1H) , 
2.88(t, J=4.3, 1H) , 3.40-3.42 (m, 1H) , 4.04(dd, J=11.7, 6.4, 1H) , 
4.30(penth, J=6 . 3 , 1H) , 4.53(dd, J=11.7, 1.9, 1H) , 6.91(d, 
J=8.3, 1H) , 7.33(d, J=7 . 8 , 1H) , 7.41(t, J=8 . 3 , 1H) , 7.55(s, 1H) 

20 Starting Material Synthesis Example 123 

4- (2 '-methoxybenzylidene) -2-methyl-4H-oxazol-5-one 

Anisaldehyde (11.3 g) , N-acetylglycine (9.8 g) and 
sodium acetate (8.2 g) were dissolved in acetic anhydride (200 
ml) and the mixture was heated at 100°C for 10 hr. After 

25 cooling, the precipitated yellow crystals were collected by 
filtration to give the title compound (9.52 g) , melting point 
151-153°C. 

The structural formulas of the compounds obtained in 
30 Starting Material Synthesis Examples 113 to 123 are shown in 




Example 1 

(S) -1- (4- (2-hydroxy-3- (4- (naphthalen~2-yl ) piper idino ) - 




propyloxy) benzo (b) f uran-2-ylcarbonyl) pyrrolidine 

(S) -1- (4-Glycidyloxybenzo (b) f uran-2-ylcarbonyl) - 
pyrrolidine (1.2 g) obtained in Starting Material Synthesis 
Example 1 was dissolved in methanol (40 ml) and 4- (naphthalen- 
5 2-yl) piperidine (0.85 g) was added. The mixture was refluxed 
under heating for 8 hr. The reaction mixture was evaporated 
under reduced pressure and the obtained residue was purified by 
silica gel column chromatography (chlorof orm/methanol) to give 
the title compound (1.6 g) as a brown oil. 

10 1 H-NMR(CDC1 3 )8: 1 . 81-2 . 20 (m, 8H) f 2.22(t, J=11.7, 1H) , 2.56- 
2.96(m, 1H) , 2.62-2.79(m, 3H) , 3.03(d, J=10.8, 1H) , 3.22(d, 
J=10.8, 1H) , 4.10-4.28(m, 3H) , 6.73(d, J=8 . 3 , 1H) , 7.16(d, 
J=8.3, 1H) , 7.33(t, J=8.3, 1H) , 7.35-7.S0(m, 3H) , 7.51-7.55<m, 
1H) , 7.67<s, 1H) , 7.81(d, J=8.8,3H) 

15 Example 2 

(S) -4- (4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) f uran-2-ylcarbonyl) morpholine 

(S) -4- (4-Glycidyloxybenzo (b) f uran-2-ylcarbonyl) - 
morpholine (1.3 g) obtained in Starting Material Synthesis 

20 Example 2 was dissolved in methanol (40 ml) and 4- (naphthalen- 
2-yl) piperidine (0.91 g) was added. The mixture was refluxed 
under heating for 8 hr and the reaction solvent was evaporated 
under reduced pressure. The obtained residue was purified by 
silica gel column chromatography -(chlorof orm/methanol) to give 

25 the title compound (1.8 g) as a brown oil. 

1 H-NMR(CDC1 3 )8: 1 . 86-1 . 99 (m r 4H) , 2.21(t, J=11.7, 1H) , 2.53(t f 
J=11.2, 1H) , 2.59-2.74(m, 3H) , 3.03 (d r J=10.8, 1H) , 3.22(d, 
J=10.8, 1H) , 3.70-4.03(m f 8H) f 4 . 10-4 . 27 (m, 3H) , 6.73(d, J=8 . 3 , 
1H) , 7.15 (d r J=8.3 f 1H), 7.33(t r J=8 . 3 , 1H) , 7.37-7.41(m, 3H) , 

30 7.49(s, 1H) f 7.67(s r 1H) , 7.81(d, J=8.8,3H) 

methylbenzo (b) rurar. z-carboxanuae 

To a solution (13 ml) of ( S ) -4- ( 2-hydroxy-3- ( 4 - 




(naphthalen-2-yl) piperidino) propyloxy) benzo (b) furan-2- 
carboxylic acid (0.12 g) obtained in Starting Material 
Synthesis Example 22 in DMF were added methylamine 
hydrochloride (0.18 g) , triethylamine (0.1 ml) and diethyl 
5 cyanophosphate (0.1 ml), and the mixture was stirred for 1 hr 
at room temperature. The reaction mixture was poured into 
water and extracted with ethyl acetate. The organic layer was 
washed with saturated aqueous ammonium chloride solution and 
water and dried over anhydrous magnesium sulfate. The solvent 
10 was evaporated under reduced pressure and the obtained residue 
was purified by silica gel column chromatography 
(chloroform/methanol) to give the title compound (0.05 g) as a 
brown oil. 

1 H-NMR(CDC1 3 )8: 1 . 84-1 . 9 7 <m, 4H) , 2.20(t, J=11.7, 1H) , 2.45- 
15 2.55 (m, 1H) , 2.59-2.79 (rn, 3H> , 2.99-3.06(m, 1H) , 3.03(d, J=5 . 3 , 
3H) , 3.20(d, J=9.7, 1H) , 4.11-4.20(m, 3H) , 6.60(br, 1H) , 6.70(d, 
J=8.3, 1H) , 7.08(d, J=8.3, 1H) , 7.31(t, J=8 . 3 , 1H) , 7.35-7.41(m, 
3H) , 7.59(s, 1H) , 7.65<s, 1H) , 7.78 (d, J=8.8,3H) 
Example 4 

20 (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) propyloxy) - 
N,N-dimethylbenzo (b) f uran-2-carboxamide 

By the reactions as in the same manner as in Example 3 
using (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) furan-2-carboxylic acid (0.8 g) obtained in 

25 Starting Material Synthesis Example 22, dimethylamine 

hydrochloride (0.15 g) , triethylamine (0.49 ml) and diethyl 
cyanophosphate (0.33 ml), the title compound (0.61 g) was 
obtained as a brown oil. 

1 H-NMR(CDC1 3 )5: 1.84-2.00(m, 4H) , 2.22(t, J=11.0, 1H) , 2.49- 
30 2.55(m, 1H) , 2.65-2.77(m, 3H) , 3.03(brd, J=10.7, 1H) , 3.16(brs, 



V.46(m, 3H) , ,.b/(s, ^H), ,.oU(a, ^-o.c, :/::> 




Example 5 

(S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) - 
N , N-diethylbenzo (b) f uran-2-carboxamide 

By the reactions in the same manner as in as in Example 
5 3 using (S) ~-4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) furan-2-carboxylic acid (0.8 g) obtained in 
Starting Material Synthesis Example 22, diethylamine (0.24 ml) 
and diethyl cyanophosphate (0.5 ml), the title compound (0.61 
g) was obtained as a brown oil. 

10 1 H-NMR(CDC1 3 )5: 1.19-1.40(m, 6H) , 1.82-2.00(m, 4H) , 2.22(t, 
J=12.2, 1H) , 2.49-2.55(m, 1H) , 2.64-2.76(m, 3H) , 3.04(brd, 
J=11.3, 1H), 3.21 (brd, J=11.3, 1H) , 3.43-3.70(m, 4H) , 4.12- 
4.24 (m r 3tt) , 6.72(d r J=8 . 3 , 1H) , 7.14(d, J=8 . 3 , 1H) , 7.30 (t , 
J=8.3, 1H) , 7.38-7.48(m, 3H) , 7.67 (s, 1H) , 7.80(d, J=8 . 3 , 3H) 

15 Example 6 

(S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy ) -N- 
methoxy-N-methylbenzo (b) f uran-2-carboxamide 

By the reactions in the same manner as in Example 3 
using (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
20 propyloxy) benzo (b) furan-2-carboxylic acid (0.8 g) obtained in 
Starting Material Synthesis Example 22, N,0- 

dimethylhydroxylamine hydrochloride (0.24 g) , triethylamine 
(1.0 ml) and diethyl cyanophosphate (0.27 ml), the title 
compound (0.64 g) was obtained as a brown oil. 

25 1 H-NMR(CDC1 3 )8: 1.86-1.99 (m, 4H) , 2.22 (t, J-10.2, 1H) , 2.49- 
2.53(m, 1H) , 2.63-2.74(m, 3H) , 3.04(brd, 11.7,1H), 3.22(brd, 
11.7,1H), 3.42(s, 3H) , 3.92(s, 3H ) 4 . 1 4 -4 . 2 7 (m , 3H) , 6.72(d, 
J=7.8, 1H) , 7.23(d, J=7.8, 1H) , 7.34(t, J=7 . 8 , 1H) , 7.38-7.48(m, 
3H) , 7.63(s, 1H) , 7.67(s, 1H) , 7.79-7.82(m, 3H) 

30 Example 7 

by Lilt; LedCliui.b ir.c; barue marine i cib i:. ::. x a ^ 

using (S) -4- (8-glycidyloxy-2H-chromen-3-ylcarbonyl) morpholine 

1 -10 



(3.1 g) obtained in Starting Material Synthesis Example 6 and 
4-(naphthalen-2-yl)piperidine (2.5 g) , the title compound (3.5 
g) was obtained as a brown oil. 

l H-NMR(CDCl 3 )8: 1 . 86-1 . 99 (m, 4H) , 2.21(t, J-11.7, 1H) , 2.49- 
5 2.56 (ra, 1H) , 2.63-2.74(m, 3H) , 3.03(d, J=11.7, 1H) , 3.22(d, 

J=11.7, 1H) , 3.42(s f 3H) , 3.84(s, 3H) , 4.14-4.27(m, 3H) , 6.72(d, 
J=8.3, 1H) , 7.23(d, J=8.3, 1H) , 7.43 (d, J=8.3, 1H) , 7.44-7.48(m, 
2H) , 7.63(s, 1H) , 7.68(s, 1H) , 7 . 78-7 . 82 (m, 3H) 
Example 8 

10 (S) -4- (8- (2-hydroxy-3- (4- (naphthalen-2-yl) pip eridino) - 
propyloxy) -2H-chromen-3-ylmethyl) morpholine m aleate 

To a suspension of lithium aluminum hydride (0.55 g) in 
THF was added aluminum chloride (0.63 g) and the mixture was 
stirred at room temperature for 1 hr . The reaction mixture was 
15 made to become 4°C and a solution of (S) -4- (8- (2-hydroxy-3- (4- 
(naphthalen-2-yl) piperidino) propyloxy) -2H-chromen-3- 
ylcarbonyl) morpholine (2.5 g) in THF (50 ml) was added dropwise. 
The mixture was stirred for 30 min and hydrous THF was added. 
The mixture was further stirred for 30 min at room temperature 
and the precipitated insoluble matter was filtered off through 
celite. The solvent was evaporated under reduced pressure to 
give a brown oil. This was dissolved in ethanol and maleic 
acid was added. The precipitated crystals were collected by 
filtration and dried to give the title compound (1.3 g) as 
25 pale-yellow crystals, melting point 164-166°C. 
Example 9 

(s) -8- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidin o) propyloxy) - 
N , N-dimethyl-2H-chromene-3-carboxamide 

By the reactions in the same manner as in Example 1 
30 using (S) -8-glycidyloxy-N ,N-dimethyl-2H-chromene-3-carboxamide 



20 



g) was obtained as a diuwi. uix 




X H-NMR (CDCI3 ) 5 : 1.86-1.96 (m, 4H) , 2.19(t, J=11.7, 1H) , 2.43- 
2.55(m, 1H) , 2.59-2.89(m, 3H) , 2.96(s. 3H) , 2.97<s, 3H) , 2.90- 
3.32 (m, 2H) , 4.07-4.32 (m, 3H) , 6.61 (s, 1H) , 6.73(d, J=8.3, 1H) , 
6.86(t, J=8.3, 1H) , 6.93 (d, J=8 . 3 , 1H) , 7 . 35-7 . 47 (m , 3H) , 
5 7.66(s, 1H) , 7.78-7. 80(m, 3H) 
Example 10 

(S) -3-chloro-6- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
propyloxy) -N , N-dimethylbenzo (b) thiophene-2-carboxamide 

By the reactions in the same manner as in Example 1, the 
10 title compound (0.4 g) was obtained from (S) -3-chloro-6- 

glycidyloxy-N, N-dimethylbenzo (b) thiophene-2-carboxamide (0.6 g) 
obtained in Starting Material Synthesis Example 14 and 4- 
(naphthalen-2-yl) piperidine (0.45 g) . 

^-NMIUCDC^JS: 1.87-1.96(m, 3H) , 2.05-2.22(m, 1H) , 2.52-2.70(m, 
15 4H) , 3.03-3.22(m, 10H) , 4.08-4.20(m, 3H) , 7.13-7.16(m, 1H) , 
7.30(d, 1H, J=1.9), 7.39 (d, 1H, J=8.8), 7.43-7.48(m, 2H) , 
7.60(s, 1H) , 7.72(d, 1H, J=8.3), 7.77-7.82(m, 3H, J=8.3) 

The structural formulas of the compounds obtained in 
Examples 1 to 10 are shown in the following. 




Example 11 

(S) -3-chloro-6- ( 2-hydroxy-3- (4- (naphthalen-l-yl) piperidino) - 
propyloxy) -N , N-dimethylbenzo (b) thiophene-2-carboxamide 

By the reactions in the same manner as in Example 1 
5 using (S) -3-chloro-6-glycidyloxy-N , N-dimethylbenzo (b) thiophene- 
2-carboxamide (0.6 g) obtained in Starting Material Synthesis 
Example 14 and 4- (naphthalene-l-yl) piperidine (0.45 g) , the 
title compound (0.5 g) was obtained as a brown oil. 
1 H-NMR(CDC1 3 )5: 1. 81-2.33 (m, 3H) , 2.30-2. 37 (m, 1H) , 2.62-2.7 0 (m, 
10 4H) , 3.11-3.17 <m, 8H) , 3.21-3.25(m, 1H) , 3.35-3.44(m, 1H) , 

4.02-4.15(m, 2H) , 4.18-4.22(m, 1H) , 7.15 (d, 1H, J=6.8), 7.30<s, 
1H) , 7.40-7.49(m / 4H) , 7.75-7.79(m, 2H) , 7.88<d, 1H, J=7 . 8 ) , 
8 . 10 (d, 1H, J=6 . 3) 
Example 12 

15 (S) -1- (4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) thiophen-2~ylcarbonyl) pyrrolidine 2 
methanesulf onate monohydrate 

By the reactions in the same manner as in Example 1 
using (S) -1- (4-glycidyloxybenzo (b) thiophen-2-ylcarbonyl) - 

20 pyrrolidine (4.0 g) obtained in similar manner as in Starting 
Material Synthesis Example 19 and 4- (naphthalen-2-yl) piperidine 
(2.2 g) , a brown oil (4.2 g) was obtained. This was dissolved 
in ethyl acetate and methanesulf onic acid was added. The 
precipitated crystals were collected by filtration and dried to 

25 give the title compound (3.3 g) as pale-yellow crystals, 
melting point 88-90°C. 
Example 13 

(S) -4- (4- (2-hydroxy~3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) thiophen-2-ylcarbonyl ) morpholine 
30 By the reactions in the same manner as in Example 1 , the 
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(naphthalen-2-yl) piperidine (1.0 g) , melting point 82-86°C. 
Example 14 

(S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) -N- 
methoxy-N-methylbenzo (b) thiophene-2-carboxamide 
5 By the reactions in the same manner as in Example 1, the 

title compound (0.8 g) was obtained as a brown oil from (S)-4- 
glycidyloxy-N-methoxy-N-methylbenzo (b) thiophene-2-carboxamide 
(1.1 g) obtained in Starting Material Synthesis Example 20 and 
4- (naphthalen-2-yl) piperidine (0.8 g) . 

10 1 H-NMR (CDCI3) 5: 1. 86-1.99 (m, 4H) , 2.23 (t, 1H, J=9.8), 2.47- 

2.55<m, 1H), 2.63-2.74(m, 3H) , 3.05<d, 1H, J=11.2), 3.23(d, 1H, 
J-11.2), 3.43(s, 3H) , 3.83(s, 3H) , 4 . 11-4 . 15 (m, 1H) , 4.20- 
4.27 (m, 2H) f 6.79<d, 1H, J=7.8), 7.35-7.48(m, 5H) , 7.68(s, 1H) , 
7.81<d, 3H, J=8.3), 8.42(s, 1H) 

15 Example 15 

(S) -4- (2-hydroxy-3- (4- (naphthalen-l-yl) piperidino) propyloxy) - 
N, N-dimethylbenzo (b) thiophene-2-carboxamide 

By the reactions in the same manner as in Example 1 , the 
title compound (0.4 g) was obtained from (S) -4-glycidyloxy-N , N- 
20 dimethylbenzo (b) thiophene-2-carboxamide (0.5 g) obtained in 
Starting Material Synthesis Example 17 and 4- (naphthalen-l- 
yl) piperidine (0.4 g) , as pale-yellow crystals, melting point 

97-100°C. 
Example 16 

25 (S) -4- (2-hydroxy-3- (4- (6-methoxynaphthalen-2-yl) piperidino) - 
propyloxy) -N , N-dimethylbenzo (b) thiophene-2-carboxamide 

By the reactions in the same manner as in Example 1, the 
title compound (1.2 g) was obtained from (S) -4-glycidyloxy-N ,N- 
dimethylbenzo (b) thiophene-2-carboxamide (1.7 g) obtained in 

30 Starting Material Synthesis Example 17 and 4- (6- 

1H) , 2.63-2.75 (m, 3H), J . 0 2 - J . 0 b (m , ^H), _.1U J-U(bb, ohj, 
3.911s, 3H) , 4.09-4.23(m, 3H) , 6.79(d, lH f J=7.9), 7.11(s, 1H) , 



7.14 (d, 1H, J-2.5), 7.30-7.37(m, 2H) , 7.44(d, 1H, J=7.8), 
7.59(3, 1H), 7.69(s, 1H) , 7.70(s, 1H) , 7.74(s, 1H) 
Example 17 

( S^-4-(2-hvdroxy-3-(4-(naphthalen-2-vl)pi p eridi no )prop Y loxy)- 
5 N .N-dimethvlbenzo(b)thiophene-2 -carboxamide (L) -tartrate 

By the reactions in the same manner as in Example 1, a 
brown oil (1.9 g) was obtained from (S) -4-glycidyloxy-N,N- 
dimethylbenzo(b)thiophene-2-carboxamide (1.2 g) obtained in 
Starting Material Synthesis Example 17 and 4- (naphthalen-2- 
io yDpiperidine (0.9 g) . This was dissolved in ethanol and (L) - 
tartaric acid was added. The precipitated crystals were 
collected by filtration and dried to give the title compound 
(1.2 g) as white crystals, melting point I73-i75°C. 
Example 18 

15 lS ) -4- (2-hydroxv-3- (4- (naohthalen-l- y l ) -3 , 6-d ihydro-2H-pyridin- 
1 -yl) propvloxy) — N ,N-dimethylbenzo (b) thio p hen e-2- carboxamide 

By the reactions in the same manner as in Example 1 
using (S) -4-glycidyloxy-N,N-dimethylbenzo(b)thiophene-2- 
carboxamide (2.0 g) obtained in Starting Material Synthesis 

20 Example 17 and 4- (naphthalen-l-yl) -3 , 6-dihydro-2H-pyridine (2.0 
g) , the title compound (0.8 g) was obtained. 

1 H-NMR (CDCI3) 5: 2.63-2.81(m, 6H) , 3.05-3.40 (m, 6H) , 2.98-3.02(m, 
1H), 3.41-3.44(m, 1H) , 4 . 17-4 . 23 (m, 2H) , 4.25-4.33(m, 1H) , 
6.25(a r 1H), 6.79(d, 1H, J-7.9), 7.32<t, lH r J-7.9), 7.40- 
25 7.58 (m, 2H), 7.60(d, 1H, J=10.2), 7.74-7.83(m, 6H) 
Example 19 

(s) -7- (2-hvdroxy-3- (4- (naphthalen-2-yl ) piperidino) propyloxy ) -N- 
methylbenzo (b) f uran-2-carboxamide 

By the reactions in the same manner as in Example 3 
30 using (S)-7-(2-hydroxy-3-(4-(naphthalen-2- 



(0.1b g) , :ne:nyidi:iii:e (u.dj m^ ci::a a^^y^.. - j - 

(0.37 ml), the title compound (0.75 g) was obtained as a brown 




oil. 

1 H-NMR (CDCI3) 8 : 1.85-1.97 (m, 4H) , 2.20(t, J=11.7, 1H) , 2.45- 
2.55(m, 1H) , 2.59-2.79(m, 3H) , 2.99-3.06(m, 1H) , 3.04(d, J=5.3, 
3H) , 3.20(d, J=9.7, 1H) , 4.07-4.27 (m, 3H) , 4.18-4.38(s, m) , 
5 6.82(br, 1H) , 6.94(d, J=8 . 3 , 1H) . 7.18(t, J=8.3, 1H) , 7.31(t, 
J=8.3, 1H) , 7.37-7.46(m, 3H) , 7.66(s, 1H) , 7.79(d, J=8.8, 3H) 
Example 20 

(S) -4- (7- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy ) benzo (b) f uran-2-ylcarbonyl) morpholine 

10 By the reactions in the same manner as in Example 3 

using (S) -7- ( 2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) furan-2-carboxylic acid (1.0 g) obtained in 
sr.ar"cxng i v iax.ex ±&± oyjiuiesio LAampxc ^-l , \ ^ • ^ ^ ^> t 

triethylamine (0.63 ml) and diethyl cyanophosphate (0.37 ml) r 

15 the title compound (0.60 g) was obtained as a brown oil. 

1 H-NMR(CDC1 3 )5: 1. 86-1.99 (m, 4H) , 2.22(t, J=11.7, 1H) , 2.53- 
2.58(m, 1H) , 2.59-2.80(m, 3H) , 3.03(d, J-10.8, 1H) , 3.23(d, 
J=10.8, 1H) , 3.72-4.03(m, 8H) , 4.20-4.36(m, 3H) , 6.96(d, J=8 . 3 , 
1H), 7.22(t, J=8.3, 1H) , 7.25(d, J=8 . 3 , 1H) , 7 . 37-7 . 41 (m, 3H) , 

20 7.49(s, 1H) , 7.66<s, 1H) f 7.81(d, J=8 . 8 , 3H) 

The structural formulas of the compounds obtained in 
Examples 11 to 20 are shown in the following. 




Example 21 

(S) -7- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) pro pyloxy ) - 
N,N-dimethylbenzo (b) f uran-2-carboxamide 

By the reactions in the same manner as in Example 3 

5 using (S) -7- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 

propyloxy) benzo (b) furan-2-carboxylic acid (1.0 g) obtained in 
Starting Material Synthesis Example 24, dimethylamine 
hydrochloride (0.18 g) , triethylamine (0.63 ml) and diethyl 
cyanophosphate (0.37 ml), the title compound (0.60 g) was 

10 obtained as a brown oil. 

1 H-NMR(CDC1 3 )8: 1.81-2.01 (m, 4H) , 2 . 18-2 . 29 (m, 1H) , 2.44-2.58(m, 
1H) , 2.61-2.78(m, 3H) , 2.88(s, 3H) , 2.95(s, 3H) , 3.03(d, J=10.8, 
1H) , 3.24(d, J=10.8, 1H) , 4.20-4.3/(m, 3H) , 6.95(d, J=7 . 8 , 1H) , 
7.19(t, J=7.8, 1H) , 7.25(d, J=7 . 8 , 1H) , 7.31(s, 1H) , 7.38- 

25 7.48 (m, 3H) , 7.66(s, 1H) , 7.80(d, J=8 . 8 , 3H) 
Example 22 

(s) -7-(2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propy loxy ) -N- 
methoxy-N-methylbenzo (b) furan-2-carboxamide 

By the reactions in the same manner as in Example 3 

20 using (S) -7- (2-hydroxy-3- (4- (naphthalen-2-yl) - 

piperidino) propyloxy) benzo (b) furan-2-carboxylic acid (1.0 g) 
obtained in Starting Material Synthesis Example 24, N,0- 
dimethylhydroxylamine (0.21 g) , triethylamine (0.63 ml) and 
diethyl cyanophosphate (0.37 ml), the title compound (0.62 g) 

25 was obtained as a brown oil. 

1 H-NMR(CDC1 3 )8: 1.83-2.01(m, 4H) , 2.21-2.29(m, 1H) , 2.43-2.58(m, 
1H) , 2.63-2.78(m, 3H) , 3.03(brd, J=10 . 8 , 1H) , 3.23(d, J=10 . 8 , 
1H) , 3.42(s, 3H) , 3.86(s, 3H) , 4.21-4.38(m, 3H) , 6.98(d, J=7 . 8 , 
1H) , 7.20(t, J=7.8, 1H) , 7.38-7.48(m, 3H) , 7.66(s, 1H) , 7.80(d, 

30 J=8.8, 3H) 
lr -- irrn.'- ' ■■■■ 1 "' 

propyloxy) -lH-indoi-2-ylcarPoiiy-i-i -i metnyipipera-mc 

By the reactions in the same manner as in Example 3 



using (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy)-lH-indole-2-carboxylic acid (0.70 g) obtained in 
Starting Material Synthesis Example 25, N-methylpiperazine 
(0.16 g) , triethylamine (0.44 ml) and diethyl cyanophosphate 
5 (0.27 ml), the title compound (0.65 g) was obtained as a brown 
oil. 

^-NMRtCDCljjS: 1.73-2. 04 (m, 4H) , 2.16-2.20(m, 1H) , 2.34(s, 3H) , 
2.49-2.79(m, 7H) , 3.03 (d, J=10.7, 1H) , 3.15-3.36(m, 5H) , 4.10- 
4.37 (m, 3H) , 6.54(d, J=8.3, 1H) , 6.93(s, 1H) , 7.00(d, J=8 . 3 , 
10 1H) , 7.18(t, J=8.3, 1H) , 7.38-7.46(m, 3H) , 7.67(s, 1H) , 7.78(m, 
3H) , 9.29 (s, 1H) 
Example 24 

IS) -A- (4- (2-hydroxy-3- (4- (naphthaien-2-yi ) piperidino) - 
propyloxy) -lH-indol-2-ylcarbonyl) morpholine hydrochloride 

15 By the reactions in the same manner as in Example 3 

using (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) -lH-indole-2-carboxylic acid (0.70 g) obtained in 
Starting Material Synthesis Example 25, morpholine (0.14 g) , 
triethylamine (0.44 ml) and diethyl cyanophosphate (0.27 ml), a 

20 brown oil (0.66 g) was obtained. This was dissolved in acetone 
and IN solution of hydrochloric acid in methanol was added. 
The precipitated crystals were collected by filtration and 
dried to give the title compound (0.65 g) as white crystals, 
melting point 169-171°C. 

25 Example 25 

(S) -1- (4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) -lH-indol-2-ylcarbonyl) pyrrolidine 3/2 hydrochlor ide 

By the reactions in the same manner as in Example 3 
using (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
30 propyloxy) -lH-indole-2-carboxylic acid (0.70 g) obtained in 



-1 ^ , r, ( n 



the niie compound ( u . 



# 



melting point 158-161°C. 
Example 26 

(R> -1- (4- (2-hydroxy-3- (4- (naphthalen -2-yl) piperidino) - 
propyloxv) -lH-indol-2-ylca rbonyl) pyrrolidine 

5 By the reactions in the same manner as in Example 3 

using (R) -4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
P ropyloxy)-lH-indole-2-carboxylic acid (1.0 g) obtained by the 
reactions in the same manner as in Starting Material Synthesis 
Example 25 from (R) -glycidyl nosylate, pyrrolidine (0.30 g) , 

io triethylamine (3.0 ml) and diethyl cyanophosphate (0.30 ml), 
the title compound (0.54 g) was obtained as white crystals, 
melting point 211-212°C. 
Example 27 

(R) -4- (2-hvdroxy-3- (4- (naphthalen-2-yl) pi p erid ino) propyloxy) - 
15 N , N-dimethyl-lH-indole-2-carboxamide 

By the reactions in the same manner as in Example 3 
using (R) -4- (2-hydroxy-3- (4-naphthalen-2- 

yl) piperidino) propyloxy) -lH-indole-2-carboxylic acid (1.0 g) 
obtained by the reactions in the same manner as in Starting 
20 Material Synthesis Example 25 from (R) -glycidyl nosylate, 

dimethylamine hydrochloride (0.3 g) , triethylamine (3.0 ml) and 
diethyl cyanophosphate (0.3 ml), the title compound (0.24 g) 
was obtained as white crystals, melting point 158-160°C. 
Example 28 

25 4 - (2-hydroxv-3- (2- (2-naphthoxy) e thylamino) propyloxy) -lH-indole- 
2-carboxamide 

By the reactions in the same manner as in Example 1 
using 4-glycidyloxy-lH-indole-2-carboxamide (0.70 g) and 2- (2- 
naphthoxy)ethylamine (0.70 g) , the title compound (0.57 g) was 
30 obtained as white crystals, melting point 125-126°C. 



v a mp f fJ:i 



me thy 1-N-nie thy 1 indole ^ carpoxamia^ 

By the reactions In the same manner as in Example 3 



using (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) -l-methylindole-2-carboxylic acid (1.0 g) obtained in 
Starting Material Synthesis Example 26, methylamine 
hydrochloride (0.2 g) , triethylamine (1.0 ml) and diethyl 
cyanophosphate (0.5 ml), a yellow oil (0.8 g) was obtained. To 
this oil was added isopropyl ether and the precipitated 
crystals were collected by filtration to give the title 
compound (0.5 g) as pale-yellow crystals, melting point 180- 
183°C. 

1 H-NMR (CDCI3) 8: 1.87-1.96(m, 4H) , 2.19-2.50(m, 1H) , 2.50-2.80(m, 
4H) , 2.90-3.20(m, 4H) , 3.21(m, 1H) , 4.04(s, 3H) , 4 . 14-4 . 18 (m, 
3H) , 6.19(brs, lH),6.55(d, J=7 . 8 , 1H) , 6.98-7.08(m, 2H) , 7.20- 
7.22 (m, 1H) , 7. 38-7. 46 (m, 3H) , 7.66 (m, 1H) , 7.79-7.81 (m, 3H) 
Example 30 

(S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyl oxy ) -1- 
methyl-N,N-dimethylindole-2-carboxamide 

By the reactions in the same manner as in Example 3 
using (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) -l-methylindole-2-carboxylic acid (0.6 g) obtained in 
Starting Material Synthesis Example 26 , dimethylamine 
hydrochloride (0.3 g) , triethylamine (1.0 ml) and diethyl 
cyanophosphate (0.5 ml), the title compound (0.6 g) was 
obtained as pale-yellow crystals, melting point 146-148°C. 
1 H-NMR (CDCI3) 6: 1.84-1.93(m, 4H) , 2 . 16-2 . 20 (rn, 1H) , 2.50-2.80(m, 
4H) , 3.00-3.40(m, 8H) , 3.81(s, 3H) , 4.10-4.30(m, 3H) , 6.54(d, 
J=8.4, 1H) , 6.77(s, 1H) , 6.96(d, J=8.3, 1H) , 7.18(dd, J=7 . 8 , 
7.8, 1H) , 7.24(s, 1H) , 7.36-7.45(m, 3H) , 7.64(s, 1H) , 
7.78 (d,J=7.8, 2H) 

The structural formulas of the compounds obtained in 
Examples 21 to 30 are shown in the following. 



Example 31 

(S) -1- (4- (2-hydroxy-3- (4- (naphthalen-2-y l ) piperidino) - 
propyloxy) -l-methylindole-2-carbonyl) pyrr olidine 

By the reactions in the same manner as in Example 3 

s using (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 

propyloxy) -l-methylindole-2-carboxylic acid (1.8 g) obtained in 
Starting Material Synthesis Example 26, pyrrolidine (0.5 ml), 
triethylamine (0.5 ml) and diethyl cyanophosphate (1.5 ml), the 
title compound (0.2 g) was obtained as a yellow oil. 

10 1 H-NMR(CDC1 3 )8: 1. 84-2.04 (m, 9H) , 2.23 (m, 1H) , 2.50 (m, 1H) , 

2.66-2.80(m, 2H) , 3.00-3.30(m, 2H) , 3.60-3.80(m, 4H) , 3.92(s, 
3H) , 4.00-4.30(m, 3H) , 6.55(d, J=7 . 8 , 1H) , 6.89(s, 1H) , 6.99(d, 
J=8.3, 1H), 7.22(dd, J=7.8, 8.3, 1H) , 7.38(s, In) , 7.40-7.47 (m, 
3H) , 7.66(s, 1H) , 7.80(d, J=7 . 3 , 2H) 

25 Example 32 

(s) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) pip eridino) propyloxy) -N- 
methyl-l-(2-methylpropyl) indole-2-carboxamide hydrochlor ide 1/2 

hydrate 

By the reactions in the same manner as in Example 3 
20 using ( S ) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 

propyloxy) -1- (2-methylpropyl) indole-2-carboxylic acid (1.0 g) 
obtained in Starting Material Synthesis Example 27, methylamine 
hydrochloride (0.2 g) , triethylamine (0.7 ml) and diethyl 
cyanophosphate (0.5 ml), a yellow oil (0.8 g) was obtained. A 
25 IN solution of hydrochloric acid in isopropyl was added to this 
oil in isopropyl ether. The precipitated crystals were 
collected by filtration and dried to give the title compound 
(0.7 g) as pale-yellow crystals, melting point 108-110°C. 
1 H-NMR(CD 3 OD)8: 1.10-1.12(m, 7H) , 2.09-2.24(m, 5H) , 2.91(s, 3H) , 
30 3.11-3.60(m, 4H) , 3.84-3.92(m, 2H) , 4.15-4.25(m, 2H) , 4.37 (d, 



Example 33 

(S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) - 



N.N-dimethyl-1- (2-methylpropyl) indole-2- carboxamide 
hydrochloride 1/2 hydrate 

By the reactions in the same manner as in Example 3 
using (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
5 P ropyloxy)-l-(2-methylpropyl)indole-2-carboxylic acid (1.0 g) 
obtained in Starting Material Synthesis Example 27, 
dimethylamine hydrochloride (0.2 g) , triethylamine (0.7 ml) and 
diethyl cyanophosphate (0.5 ml), the title compound (0.6 g) was 
obtained as pale-yellow crystals, melting point 108-110°C. 
10 1 H-NMR (CD3OD) 5 : 1. 10-1.12 (m, 7H) , 2.03(m, 1H) , 2.10-2.30 (m, 4H) , 
3.00-3.40(m, 8H) , 3.40-3.60(m, 2H) , 3.80-3.95(m, 2H) , 4.12(d, 
J=7.8, 2H) , 4.20-4.25(m, 2H) , 4.57 (m, 1H) , 6.62(d, J=7 . 8 , 1H) , 
6.87 (s, 1H) , 7.10 (d, J=8.3, 1H) , 7.17 (dd, J =7 . 8 , 8.3m, Hi), 
7.43-7.49(m, 3H) , 7.74-7.86(m, 4H) 
15 Example 34 

(S) -1- (4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
propvloxy) -1- (2-methylpropyl) indole-2-carbonyl) pyrrolidi ne 
hydrochloride 

By the reactions in the same manner as in Example 3 

20 using (S) -4- ( 2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 

propyloxy) -1- (2-methylpropyl) indole-2-carboxylic acid (1.0 g) 
obtained in Starting Material Synthesis Example 27, pyrrolidine 
(0.2 ml), triethylamine (0.7 ml) and diethyl cyanophosphate 
(0.5 ml), the title compound (0.4 g) was obtained as pale- 

25 yellow crystals, melting point 104-106°C. 

1 H-NMR(CD 3 OD)6: 0 . 79-0 . 81 (m, 7H) , 1 . 91-2 . 14 (m, 9H) , 3.00-3.40(m, 
4H) , 3.60-3.80(m, 6H) , 4 . 15-4 . 25 (m, 4H) , 4.57 (in, 1H) , 6.61(d, 
J=7.8, 1H) , 6.98(s, 1H) , 7.08 (d, J=8 . 3 , 1H) , 7.20(dd, J=7 . 8 , 
8.3m, 1H) , 7.42-7.69(m, 3H) , 7.72-7.84(m, 4H) 

30 Example 35 



By the reactions in the same mani.ei +1. ^xd.::p_-_- 

using (S) -3- (4-glycidyloxybenzo (b) f uran-2-yl) -5-methyl-l ,2,4- 



oxadiazole (0.45 g) obtained in Starting Material Synthesis 
Example 31 and 4- (naphthalen-2-yl) piperidine (0.35 g) , the 
title compound (0.65 g) was obtained as white crystals, melting 

point 146-148°C. 
5 Example 36 

(S) -1- (2- (5-methyl-l , 2 , 4-oxadiazol-3-yl) benzo (b) f uran-7-yloxy ) - 
3- (4- (naphthalen-2-yl) piperidino) -2-propanol 

By the reactions in the same manner as in Example 1 
using (S) -3- (7-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,2,4- 
10 oxadiazole (1.7 g) obtained in Starting Material Synthesis 

Example 35 and 4- (naphthalen-2-yl) piperidine (1.3 g) , the title 
compound (2.0 g) was obtained as white crystals, melting point 

169-170°C. 
Example 37 

15 ( S ) -l- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) f uran -4-yloxy ) - 

3- (4- (naphthalen-2-yl) piperidino) -2-propanol hydroch loride 

By the reactions in the same manner as in Example 1 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 
oxadiazole (0.33 g) obtained in Starting Material Synthesis 

20 Example 39 and 4- (naphthalen-2-yl) piperidine (0.26 g) , a brown 
oil (0.5 g) was obtained. This was dissolved in ethyl acetate 
and IN solution of hydrochloric acid in ether was added. The 
precipitated crystals were collected by filtration and dried to 
give the title compound (0.30 g) as pale-yellow crystals, 

25 melting point 158-160°C. 
Example 38 

(S) -1- (2- (5-trif luoromethyl-1 , 3 , 4-oxadiazol-2-yl) benzo (b) furan- 

4- yloxy) -3- (4- (naphthalen-2-yl) piperidino) -2-propanol 

By the reactions in the same manner as in Example 1 
30 using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5- 



( u . /' b y ) 



oil 



1 H-NMR (CDCI3) 8: 1.87-2.00 (m, 4H) , 2.23(t, J=11.7, 1H) , 2.51- 
2.58(m, 1H), 2.63-2.76(m, 3H) , 3.05(brd, J=10.3, 1H) , 3.23<brd, 
J=10.3, 1H) , 4.15-4.26(m, 3H) , 6.79(d, J=8 . 3 , 1H) , 7.26(d, 
J-8.3, 1H) , 7.39-7.48(m, 4H) , 7.64(s, 1H) , 7.80(d, J=8 . 3 , 4H) 
5 Example 39 

( S ) -l- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) benzo (b ) f uran-7-yloxy ) - 
3- (4- (naphthalen-2-yl) piperidino) -2-p ropanol 

To a solution of 2- ( 7-methoxybenzo (b) furan-2-yl) -5- 
methyl-l,3,4-oxadiazole (8.0 g) obtained in Starting Material 
10 Synthesis Example 40 in methylene chloride (100 ml) was added 
dropwise boron tribromide (10 ml) at -8°C. The mixture was 
stirred under ice-cooling for 1 hr. The reaction mixture was 
poured into ice water and the mixture was extracted with 
chloroform. The organic layer was dried over anhydrous sodium 
15 sulfate and concentrated under reduced pressure to give red 
crystals (6.0 g) of 7-hydroxy-2- (5-methyl-l , 3 , 4-oxadiazol-2- 
yl) benzo (b)furan. This compound and (S) -glycidyl nosylate 
(7.25 g) were dissolved in dimethylf ormamide (100 ml) and 
potassium carbonate (11 g) was added. The mixture was heated 
20 at 50°C for 2 hr. The reaction mixture was poured into ice 
water and the mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated aqueous ammonium 
chloride solution, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure to give an oily product 
25 (6.0 g). The oily product and 4- (naphthalen-2-yl) piperidine 

were dissolved in methanol (50 ml) and the mixture was refluxed 
under heating for 1 hr . After cooling, the solvent was 
evaporated under reduced pressure and the residue was purified 
by silica gel column chromatography (chlorof orm/methanol) to 
30 give the title compound (3.0 g) as pale-yellow crystals, 



2.66 (m, 3H) , 2.b2(s, 3H) , j . 04 - j . - J im , • ■ -*.->^. ■ ■ - 
1H) , 5.02(bs, 1H), 7.14(d, J=7 . 8 , 1H) , 7.29(t, J=7 . 8 , 1H) , 



7.34(d, J-7.8, 1H), 7.41-7.48(m, 3H) , 7.70(s, 1H) , 7.72(s, 1H) , 
7.81-7.84 (m, 3H) 
Example 40 

,^-i-f?-(5-trifluoromethvl-l,3,4 -oxadiazol-2-vl)benzo(b)furan- 

5 7-vloxy) -3- (4- (naphthalen-2-yl) pip ^r-i dino) -2-propanol 

By the reactions in the same manner as in Example 1 
using (S) -2- (7-glycidyloxybenzo (b) furan-2-yl) -5- 
trifluoromethyl-l,3,4-oxadiazole (1.0 g) obtained in Starting 
Material Synthesis Example 55 and 4- (naphthalen-2-yl) piperidine 

io (0.80 g), the title compound (0.35 g) was obtained as a brown 
oil. 

X H-NMR (CDCI3) 8: 1.81-2.00(m, 4H> . 2.21-2.25 <m, 1H) , 2.47-2.60<m, 

1H) , 2.60-2.79(m, 3H) , 3.07 (d, j-a.a, mi, -—x-, 

4.23-4.31<m, 3H) , 7.02-7.09(m, 1H) , 7 . 21-7 . 36 <m, 3H) , 7.40- 
15 7.54 (m, 3H), 7.68 (s, 1H) , 7.81(d, J=7 . 8 , 1H) 

The structural formulas of the compounds obtained in 
Examples 31 to 4 0 are shown in the following. 



Example 41 

(S) -1- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) thiophen-4- 
yloxy) -3- (4- (naphthalen-2-y 1 ) piperidino) -2-propanol 

2- (4-Hydroxybenzo (b) thiophen-2-yl) -5-methyl-l ,3,4- 
5 oxadiazole (1.4 g) obtained in Starting Material Synthesis 

Example 43 and (S)-glycidyl nosylate (1.3 g) were dissolved in 
dimethyl formamide (15 ml) and potassium carbonate (1.5 g) was 
added. The mixture was heated at 50°C for 2 hr. The reaction 
mixture was poured into ice water and the mixture was extracted 

10 with ethyl acetate. The organic layer was washed with 
saturated aqueous ammonium chloride solution, dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure to give an oil (1.7 g) . The oil and 4- (naphthaien-2- 
yl) piperidine were dissolved in methanol (20 ml) and the 

15 mixture was refluxed under heating for 1 hr. After cooling, 
the solvent was evaporated under reduced pressure and the 
residue was purified by silica gel column chromatography 
(chlorof orm/methanol) to give the title compound (0.36 g) as a 
brown oil. 

20 1 H-NMR (DMSO-dg) 8 : 1.77-1.85 (m, 4H) , 2 . 18-2 . 25 (m # 2H) , 2.49- 

2.68(m, 3H) , 2.61(s, 3H) , 3.05-3.15 <m, 2H) , 4.18(m, 2H) , 4.36(m, 
1H) , 5.02(bs, 1H) , 7.01(d, J=7.8, 1H) , 7.32<t, J=7 . 8 , 1H) , 
7.34<d, J=7.8, 1H) , 7.41-7.48(m, 3H) , 7.74(s, 1H) , 7.81-7.84(m, 
3H) , 8.07 (s, 1H) 

25 Example 42 

(S) -1- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) -lH-indol-4-yloxy) -3- 
(4- (naphthalen-2-yl) piperidino) -2-propanol 

4-Benzyloxy-2- ( 5-methyl-l , 3 , 4-oxadiazol-2-yl) -IH-indole 
(5.0 g) obtained in Starting Material Synthesis Example 45 was 
30 dissolved in a mixed solvent (500 ml) of methanol - 

The caiaiys^ was removed oy iixiidiiui. unroug;: di.u 
filtrate was concentrated under reduced pressure. To a 




solution of the obtained 4-hydroxy-2- ( 5-methyl-l , 3 , 4-oxadiazol- 
2-yl) indole in dimethylf ormamide were added (S)-glycidyl 
nosylate (4 g) and potassium carbonate (4.2 g) , and the mixture 
was heated at 50°C for 5 hr. The reaction mixture was poured 
5 into ice water and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated aqueous ammonium 
chloride solution, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (chlorof orm/methanol) to 

10 give yellow crystals (1 g) . The yellow crystals and 4- 

(naphthalen-2-yl) piperidine were dissolved in methanol (10 ml) 
and the mixture was refluxed under heating for 2 hr. After 
cooling, the solvent was evaporated under reduced pressure and 
the residue was purified by silica gel column chromatography 

is (chlorof orm/methanol) to give the title compound (0.54 g) as 
yellow crystals, melting point 215-217°C. 

1 H-NMR ( DMSO-dg ) 8 : 1.78-1.83 (m, 4H) , 2.22-2.25 <m, 2H) , 2.51- 
2.63(m, 3H) , 2.58(s, 3H) , 3.05-3.13(m, 2H) , 4.05(m, 1H) , 4.16(m r 
2H) , 4.89(bs, 1H) , 6.58 (d, J=7 . 8 , 1H) , 7.04<d, J=7 . 8 f 1H) , 
20 7.13-7.19(m, 2H) , 7.42(m, 3H) , 7.70(s, 1H) , 7.82 (m f 3H) , 
12.16(s, 1H) 
Example 43 

(S) -3- (4- (naphthalen-2-yl)piperidino) -1- (2- (5-phenyl-l , 3 , 4- 
oxadiazol-2-yl) benzo (b) f uran-7-yloxy) -2-propanol 

25 To a solution of 2- ( 7-methoxybenzo (b) f uran-2-yl) -5- 

phenyl-1 , 3 , 4-oxadiazole (3.7 g) , obtained in Starting Material 
Synthesis Example 47, in methylene chloride (100 ml) was added 
dropwise boron tribromide (4 ml) with stirring at -8°C. The 
mixture was then stirred for 1 hr under ice-cooling, and the 

30 reaction mixture was poured into ice water and extracted with 



crystals (2 . i g) or / -Hydroxy - (o-prieny^ j,- oxd^dzui 

yl) benzo (b) furan. This compound and (S)-glycidyl nosylate (2.6 




g) were dissolved in dimethylf ormamide (50 mi) and potassium 
carbonate (2.8 g) was added. The mixture was heated at 50°C 
for 2 hr. The reaction mixture was poured into ice water and 
the mixture was extracted with ethyl acetate. The organic 
5 layer was washed with saturated aqueous ammonium chloride 

solution, dried over anhydrous sodium sulfate and concentrated 
under reduced pressure to give an oily product (1.7 g) . The 
oily product and 4- (naphthalen-2-yl) piperidine were dissolved 
in methanol (20 ml) and the mixture was refluxed under heating 

10 for 1 hr. After cooling, the solvent was evaporated under 
reduced pressure and the residue was purified by silica gel 
column chromatography (chlorof orm/methanol) to give the title 
compound (2.3 g) as pale-yellow crystals, melting point 78-80°C. 
1 H-NMR(DMSO-d 6 )8: 1.77-1.83 (m, 4H) , 2.21-2.23 <m, 2H) , 2.51- 

15 2.66(m, 3H) , 3.05-3.14(m, 2H) , 4.18 (m, 2H) , 4.33(m, 1H) , 

5.05(bs, 1H) , 7.18(d, J=7 . 8 , 1H) , 7.32(t, J=7 . 8 , 1H) , 7.38- 
7.44(m, 4H) , 7 . 65-7 . 70 (m, 4H) , 7.80-7.84(m, 3H) , 7.90(s, 1H) , 
8.18(m, 2H) 
Example 44 

20 (S) -1- (2- (3-methyl-l ,2 , 4-oxadiazol-5-yl) benzo (b) f uran-4-yloxy) - 
3- (4- (naphthalen-2-yl) piperidino) -2-propanol hydrochloride 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -3-methyl-l , 2 , 4- 
oxadiazole (0.46 g) obtained in Starting Material Synthesis 

25 Example 58 and 4- (naphthalen-2-yl) piperidine (0.43 g) , a brown 
oil (1.0 g) was obtained. This compound was dissolved in ethyl 
acetate and IN solution of hydrochloric acid in ether was added. 
The precipitated crystals were collected by filtration and 
dried to give the title compound (0.33 g) as brown crystals, 

30 melting point 216-218°C (decomposition) . 
F x a mp 1 p 4 ^ 
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By the reactions in the same manner as in Example 1 

1 




using (S) -5- (4-glycidyloxybenzo (b) thiophen-2-yl) -3-methyl- 
1 ,2 ,4-oxadiazole (1.5 g) obtained in Starting Material 
Synthesis Example 61 and 4- (naphthalen-2-yl) piperidine (1.0 g) , 
the title compound (1.5 g) was obtained as brown crystals, 
5 melting point 180-182°C. 
Example 46 

(S ) ( 2- (3-methyl-l , 2 , 4-oxadiazol-5-yl) benzo (b) thiophen-4- 
yloxy) -3- (4- (naphthalen-l-yl) piperidino) -2-propanol 
hydrochloride 

j 0 By the reactions in the same manner as in Example 1 

using (S) -5- (4-glycidyloxybenzo (b) thiophen-2-yl) - 3 -me thy 1- 
1,2 ,4-oxadiazole (0.73 g) obtained in Starting Material 
Syntnesis example o ± anu **- \uayn uiaicn j. y ± ; ^^^^^ ^^^.^ \ - — ^ ' r 
a brown oil (1.5 g) was obtained as brown crystals. This 

15 compound was dissolved in ethyl acetate and IN solution of 
hydrochloric acid in ether was added. The precipitated 
crystals were collected by filtration and dried to give the 
title compound (0.5 g) as pale-yellow crystals, melting point 
235°C or higher (decomposition) . 

20 Example 47 

(S) -1- (2- (1 , 5-dimethylpyrazol-3-yl) benzo (b) furan-4-yloxy) -3- (4- 
(naphthalen-2-yl) piperidino) -2-propanol 1/4 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -3- (4-glycidyloxybenzo (b) furan-2-yl) -1 , 5- 
25 dimethylpyrazole (0.2 g) obtained in Starting Material 

Synthesis Example 63 and 4- (naphthalen-2-yl ) piperidine (0.15 g) , 
the title compound (0.16 g) was obtained, melting point 155- 

157°C. 
Example 48 

30 (S) -1- (2- (5-methyloxazol-2-yl) benzo (b) f uran-7-yloxy ) -3- (4- 

Mateiidi oyLinebi^ - x amp ± ^ ^ ^ : - -J - ^ iJi - - x > ; L 1 ' " ' ' ~ ' * ^ : ' 

yl) -B-methyloxazole (2.0 g) obtained in Starting Material 




Synthesis Example 65 and (S) -glycidyl nosylate (1.8 g) , (S) -7 
glycidyloxy-2- (5-methyloxazol-2-yl) benzo (b) furan (1.5 g) was 
obtained. Then, by the reactions in the same manner as in 
Example 1 using 4- (naphthalen-2-yl) piperidine (0.7 g) , the 
5 title compound (0.26 g) was obtained, melting point 147-149°C 
The structural formulas of the compounds obtained in 
Examples 41 to 4.8 are shown in the following. 



Example 49 

( S ) -i- (2- (3-methylisoxazol-5-yl) benzo (b) f uran-7- yloxy ) -3- (4- 
(naphthalen-2-yl) piperidino) -2-propanol 

5- (7-Methoxybenzo (b) furan-2-yl) -3-methylisoxazole (2.04 
g) obtained in Starting Material Synthesis Example 66 was 
dissolved in dichloromethane (30 ml) and boron tribromide (3 
ml) was added drppwise with stirring at -40°C. The mixture was 
then stirred for 4 hr under ice-cooling and the reaction 
mixture was poured into ice water and extracted with chloroform. 
The organic layer was dried over anhydrous sodium sulfate and 
concentrated under reduced pressure to give red crystals (1.96 
g ) of 5- (7-hydroxybenzo (b) furan-2-yl) -3-methylisoxazole. This 
compound ana { b ; -giyciuyi nubyidLc \^ . ^ y/ ^^w^-v, — 
dimethylformamide (20 ml) and potassium carbonate (2.48 g) was 
added. The mixture was heated at 50°C for 3 hr. The reaction 
mixture was poured into ice water and the mixture was extracted 
with ethyl acetate. The organic layer was washed with 
saturated aqueous ammonium chloride solution, dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure to give an oily product (2.38 g) . The oily product 
and 4- (naphthalen-2-yl) piperidine were dissolved in methanol 

(20 ml) and the solution was refluxed under heating for 1 hr . 
After cooling, the solvent was evaporated under reduced 
pressure and the residue was purified by silica gel column 
chromatography (chlorof orm/methanol) to give the title compound 

(2.93 g) as an oil. 

1 H-NMR (DMSO-dg) 5 : 1 . 93-2 . 25 (m r 4H) , 2.33(s, 3H) , 2.75-3.35(m, 
5H) , 3.65(m, 2H) , 4.27 (m, 2H) , 4.48(m, 1H) , 5.00(bs, 1H) , 
6.91(s, 1H) , 7.11 (d, J=7.8, 1H) , 7.27(t, J=7 . 8 , 1H) , 7.34(d, 
J=7.8, 1H) , 7.45-7.54(m, 4H) , 7.74(s, 1H) , 7.88(m, 3H) 

Fxampl e 
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By the reactions in the same manner as in Starting 




Material Synthesis Example 5 using 4- (4-methoxybenzo (b) f uran-2- 
yl) -2-methylthiazole (2.7 g) obtained in Starting Material 
Synthesis Example 67 and boron tribromide (7.5 g) , 4- (4- 
hydroxybenzo (b) furan-2-yl) -2-methylthiazole (2.0 g) was 
5 obtained as yellow crystals. By the reactions in the same 
manner as in Starting Material Synthesis Example 2 using this 
compound, (S) -glycidyl nosylate (2.9 g) and potassium carbonate 
(3.1 g) , (S) -4- (4-glycidyloxybenzo (b) furan-2-yl) -2- 
methylthiazole (2.1 g) was obtained as a brown oil. By the 
10 reactions in the same manner as in Example 1 using the brown 
oil and 4- (naphthalen-2-yl) piperidine (1.5 g) , the title 
compound (0.3 g) was obtained as white crystals, melting point 

148-150°C 
Example 51 

I5 (s) -1- (2- (2- (5-methyl-l,3,4-oxadiazol-2-yl) vinyl) p henyloxy) -3- 
(4- (naphthalen-2-yl) piperidino) -2-propanol 

To a solution (20 ml) of 2- (2 ' -hydroxystyryl) -5-methyl- 
1 , 3 , 4-oxadiazole (1.5 g) obtained in Starting Material 
Synthesis Example 68 in DMF was added potassium carbonate (2.0 

20 g) , and then (S) -glycidyl nosylate (1.9 g) was added. The 

mixture was stirred at 40°C for 3 hr. The reaction mixture was 
concentrated under reduced pressure and water was added. The 
mixture was extracted with ethyl acetate, and the organic layer 
was dried over anhydrous sodium sulfate and concentrated under 

25 reduced pressure to give an oil (1.3 g). To the oil (1.3 g) 
was added methanol (50 ml), and then 4- (naphthalen-2- 
yl) piperidine (1.0 g) was added. The mixture was refluxed 
under heating for 3 hr. After concentration, the residue was 
purified by silica gel column chromatography 

30 (chloroform/methanol) to give the title compound (1.0 g) as 

-:xampie 

( b ) - ^ ( z -- ( ^- {Oenzuz.riiazo^ ^ j v^iiy^i pi.^i.y ^ ja / / _ ._. : _ _ 

(naphthalen-2-yl) piperidino) -2-propanol 

lf>7 



To a solution (50 ml) of 2- (2 ' -hydroxystyryl) - 
benzothiazole (2.5 g) obtained in Starting Material Synthesis 
Example 69 in DMF was added potassium carbonate (5.0 g) , and 
then (S)-glycidyl nosylate (2.4 g) was added. The mixture was 

5 stirred at 50°C for 2 hr. The reaction mixture was 

concentrated under reduced pressure and water was added. The 
mixture was extracted with ethyl acetate, and the organic layer 
was dried over anhydrous sodium sulfate and concentrated under 
reduced pressure to give yellow crystals of (S)-2-(2'- 

10 glycidyloxy) styrylbenzothiazole (2.7 g). To the yellow 
crystals (1.5 g) was added methanol (50 ml), and then 4- 
(naphthalen-2-yl)piperidine (1.0 g) was added. The mixture was 
refluxed under heating for 3 hr. After concentration, the 
residue was purified by silica gel column chromatography 

15 (chloroform/methanol) to give white crystals (1.3 g) , melting 

point 125-127°C. 
Example 53 

(S) -1- (2- (2- (benzothiazol-2-yl) vinyl) phenyloxy) -3- (4- 
(naphthalen-l-yl) piperidino) -2-propanol 

By the reactions in the same manner as in Example 53 
using ( S) -2- (2 ' -glycidyloxystyryl) benzothiazole (0.9 g) and 4- 
(naphthalen-l-yl)piperidine (0.6 g) , the title compound (0.98 
g) was obtained as white crystals, melting point 146-148°C. 
Example 54 

25 (S) -1- (2- (2- (3-methyl-l,2,4-oxadiazol-5-yl) vinyl) phenyloxy) -3- 
(4- (naphthalen-2-yl) piperidino) -2-propanol hydrochloride 

To a solution (50 ml) of 5- (2 ' -hydroxystyryl) -3-methyl- 
1,2,4-oxadiazole (2.0 g) obtained in Starting Material 
Synthesis Example 70 in DMF was added potassium carbonate (3.0 

30 g) , and then (S)-glycidyl nosylate (2.6 g) was added. The 



20 



mixture was extracted win: ei::yi ace-c-c di.u ^..^ ^^^^..j-^ 
was dried over anhydrous sodium sulfate. The solvent was 



f. 



evaporated under reduced pressure to give oily (S)-5-(2'- 
glycidyloxystyryl) -3-methyl-l , 2 , 4-oxadiazole (2.2 g). This 
compound (1.2 g) was dissolved in methanol (50 ml), and 4- 
(naphthalen-2-yl)piperidine (1.0 g) was added. The mixture was 

5 refluxed under heating for 3 hr. After concentration, the 
concentrate was purified by silica gel column chromatography 
(chloroform/methanol) , and 1 M solution of hydrochloric acid in 
methanol was added to the residue obtained. The precipitated 
crystals were collected by filtration and dried to give the 

io title compound (1.2 g) as white crystals, melting point 184- 

186°C. 
Example 55 

(S) -l-(2-(2 - (3-metnyi-i , z , 4-oxddidz,ux-j^yx, v-^ iy ^, t^'-'-j , — 
(4- (naphthalen-l-yl) piperidino) -2-propan ol hydrochloride 

I5 By the reactions in the same manner as in Example 3 

using 5- (2 ' -hydroxy styryl) -3-methyl-l , 2 , 4-oxadiazole (1.0 g) 
obtained in Starting Material Synthesis Example 7 0 and 4- 
(naphthalen-l-yl)piperidine (1.0 g) , the title compound (0.62 
g) was obtained as white crystals, melting point 227-229°C 

20 (decomposition) . 
Example 56 

(S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) pi peridino) - 
propyloxy)benzo(b) furan-2-yl methyl keto ne maleate 

By the reactions in the same manner as in Example 3 

25 using (S) -4-glycidy loxybenzo (b) furan-2-yl methyl ketone (0.52 
g) obtained in Starting Material Synthesis Example 71 and 4- 
(naphthalen-2-yl)piperidine (0.47 g) , (S) -4- (2-hydroxy-3- (4- 
naphthalen-2-yl) piperidino) propyloxy) benzo (b) furan-2-yl methyl 
ketone (0.87 g) was obtained as a brown oil. This was 

30 dissolved in ethyl acetate and maleic acid (0.22 g) was added. 

. : ...... -i . .. 1 4 - r~>ri -From ^ mixed 
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155°C. 
Example 57 

(S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino ) propyloxy) -3- 
methylbenzo (b) furan-2-yl methyl ketone maleate 

5 By the reactions in the same manner as in Example 3 

using (S) -4-glycidyloxy-3-methylbenzo (b) furan-2-yl methyl 
ketone (0.60 g) obtained in Starting Material Synthesis Example 
72 and 4- (naphthalen-2-yl) piperidine (0.51 g) , (S)-4-(2- 
hydroxy-3- (4-naphthalen-2-yl) piperidino) propyloxy) -3- 

w methylbenzo(b) furan-2-yl methyl ketone (1.1 g) was obtained as 
a brown oil. This was dissolved in ethyl acetate and maleic 
acid (0.25 g) was added. The precipitated crystals were 
recrystallized from a mixed solvent of isopropauol - ethyl 
acetate to give the title compound (0.82 g) as pale-yellow 

is crystals, melting point 163-164°C. 
Example 58 

1- (4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy) benzo (b) furan-2-yl) ethanol 

(S) -4- (2-Hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
20 propyloxy) benzo (b) furan-2-yl methyl ketone (0.30 g) obtained in 
Example 56 was dissolved in methanol and sodium borohydride (30 
mg) was added at room temperature. The mixture was stirred for 
20 min. To the reaction mixture was added saturated aqueous 
ammonium chloride solution and the solvent was evaporated under 
25 reduced pressure. The obtained residue was dissolved in ethyl 
acetate, and the mixture was washed with water and dried over 
anhydrous magnesium sulfate. The solvent was evaporated under 
reduced pressure to give the title compound (0.24 g) as brown 
crystals, melting point 143-144°C. 

The structural formulas of the compounds obtained in 
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Example 59 

(S) -5- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) propyloxy ) -3- 
morpholinomethyl-2-chromenone 

Red crystals (2 g) of 5-hydroxy-3-morpholinomethyl-2- 
5 chromenone and (S)-glycidyl nosylate (2 g) were dissolved in 
dimethylf ormamide (20 ml) and potassium carbonate (3 g) was 
added. The mixture was heated at 50°C for 5 hr. The reaction 
mixture was poured into ice water and extracted with ethyl 
acetate. The organic layer was washed with saturated agueous 
10 ammonium chloride solution, dried over anhydrous sodium sulfate 
and concentrated under reduced pressure to give an oily product 
(1.10 g) . The oily product and 4- (naphthalen-2-yl) piperidine 

T .,^-^^ nn^ItT^^ -i -r-» tyh=»-I->( •anrv 1 t 1 Pi rn 1 \ a-nH tho mi vtnro Xa7^ c; rpf 1 llYpH 

W^-L.^ J. V \_ S^. J.J.J. ILKw UllWliW J. y w — " " — _ «— — — 

under heating for 3 hr. After cooling, the solvent was 
25 evaporated under reduced pressure and the residue was purified 
by silica gel column chromatography (chlorof orm/methanol) to 
give the title compound (0.63 g) as an oil. 

1 H-NMR (DMS0-d 6 ) 8: 2.09-2.22 (m, 4H) , 2.58 (m, 2H) , 2.75-3.35 (m, 
5H) , 3.64(m, 8H) , 4.01<s, 2H) , 4.15(m, 2H) , 4.46(m, 1H) , 
20 5.00(bs, 1H) , 6.99(m, 2H) , 7.46-7.57 (m, 4H) , 7.75(s, 1H) , 
7.88 (m, 3H) , 8.31 (s, 1H) 
Example 60 

(S) -1- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-7-yloxy) - 

3- (4- (naphthalen-l-yl) piperidino) -2-propanol 
25 7-Methoxy-2- (5-methyl-l , 3 , 4-oxadiazol-2-yl ) benzo (b) furan 

(2 g) was dissolved in dichlorome thane (50 ml) and boron 

tribromide (2 ml) was added dropwise with stirring at -8°C. 

The mixture was then stirred for 1 hr under ice-cooling and the 

reaction mixture was poured into ice water and extracted with 
30 chloroform. The organic layer was dried over anhydrous sodium 

c- n if,-^o ^>nd r^pt f pH nr. der r^Hnrpd pressnrp to crive red 



g) were dissolved in DMF (100 ml) and potassium carbonate (11 

172 




g , was added. The mixture was stirred at 50°C for 2 hr. The 
reaction mixture was poured into ice water and extracted with 
ethyl acetate. The organic layer was washed with saturated 
agueous ammonium chloride solution, dried over anhydrous sodium 

5 sulfate and concentrated under reduced pressure to give an oily 
product (2 g) . The oily product and 4- (naphthalen-1- 
yl,piperidine were dissolved in methanol (20 ml) and the 
mixture was refluxed under heating for 1 hr. After cooling, 
the solvent was evaporated under reduced pressure and the 

10 residue was purified by silica gel column chromatography 

(chloroform/methanol) to give the title compound (1.0 g) as a 
pale-yellow oil- 

i H -NMR<DMSO-d 6 )8: 1.77-1 . 83 (m, 4H) , 2 . 20-2 . 25 <m, 2H) , 2 - 47 ' 
2.66(». 3H). 2.62(s, 3H> , 3.04-3.13(m, 2H) , 4.17 (m, 2H, , 4.30(m, 
15 1H), 5.02(bs, 1H>, 7.17(d, J-7 . 8 . 1H) , 7.32(t, J-7 . 8 , 1H, , 
7.40(d, J-7. 8. 1H>, 7.50-7.58<m, 4H> , 7.74<s, 1H) , 7.81<d, 
J-7. 8, 1H), 7.93<d, J-7. 8, 1H) , 8.23<d, J-7 . 8 . 1H) 
Example 61 o . . 

20 (naphth^len^lzyA) PiP^ r idino) -gjjgrojgjmol 

To a solution of 4-hydroxy-2- (5-methyl-l , 3 , 4-oxadiazol- 
2-yl)-lH-indole in dimethyl formamide were added <S) -glycidyl 
nosylate (2 g) and potassium carbonate (2 g) . and the mixture 
was heated at 50°C for 5 hr. The reaction mixture was poured 
25 into ice water and extracted with ethyl acetate. The organic 
layer was washed with saturated aqueous ammonium chloride 
solution, dried over anhydrous sodium sulfate and concentrated 
under reduced pressure. The residue was purified by silica gel 
column chromatography (chloroform/methanol) to give yellow 
30 crystals (0.5 g). The yellow crystals and 4- (naphthalen-1- 

■ . .. . \ > - n mo r 1 1 ) ar.d the 
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(chlorof orm/methanol) to give the title compound (0.36 g) as 
yellow crystals , melting point 203-20 5°C . 

1 H-NMR(DMSO-d 6 ) 5: 1 . 8 1- 1 . 8 6 (m , 4H) , 2.33-2.39(m, 2H) , 2.51- 
2.66(m, 3H) , 2.58(s f 3H) , 3 . 08-3 . 16 (m, 2H) , 4.05(m, 1H) , 4.16(m, 
5 2H) , 4.92(bs, 1H) , 6.58(d, J=7 . 8 , 1H) , 7.05(d, J=7 . 8 , 1H) , 

7.13-7. 19 (m, 2H) , 7.41-7.56(m, 4H) , 7.75(d, J=7 . 8 , 1H) , 7.90(d, 
J=7.8, 1H) , 8.14.(d, J=7.8, 1H) , 12.16(s, 1H) 
Example 62 

(S) -4- (2-acetoxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) -N- 
10 methoxy-N-methylbenzo (b) f uran-2-carboxamide maleate 

(S) -4- (2-Hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
propyloxy) -N-methoxy-N-methylbenzo (b) f uran-2-carboxamide (0 . 40 

~\ — 1 — - J 1 3 1 ~ t-i 1 ^ r~ -3 1 T 3 - — ' J X /OA — 1 \ 3 
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acetic anhydride (10 ml) was added at room temperature. The 
15 mixture was stood for one day. The solvent was evaporated 

under reduced pressure and the obtained residue was purified by 
silica gel column chromatography (chlorof orm/methanol) to give 
(S) -4- (2-acetoxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) — N- 
methoxy-N-methylbenzo (b) f uran-2-carboxamide (0.34 g) as a brown 
20 oil. This was dissolved in ethanol and maleic acid (0.10 g) 
was added. The precipitated crystals were collected by 
filtration and dried to give the title compound (0.25 g) as 
pale-yellow crystals, melting point 125-127°C. 
Example 63 

25 ethyl (S) -4- ( 2-hydroxy-3- (4- ( naphtha len- 2 -y 1 ) piperidino) - 
propyloxy) benzo (b) furan-2-carboxylate 

By the reactions in the same manner as in Example 1 
using ethyl ( S) -4-glycidyloxybenzo (b) f uran-2-carboxylate (3.3 
g) and 4- (naphthalen-2-yl) piperidine (2.7 g) , the title 

30 compound (5.1 g) was obtained as a brown oil. 

J=7.3, 2H) , 6.72(d, J=8 . 3 , 1H) , 7.21(d, J=8 . 3 , 1H) , 7.35-7.49(m, 




4H) , 7.67(s, 1H) , 7.68(d, J=6 . 3 , 1H) , 7.81(d, J=8 . 3 , 3H) 
Example 64 

4- (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) -1H- 
indole-2-carboxamide 
5 By the reactions in the same manner as in Example 1 

using 4-glycidyloxy-lH-indole-2-carboxamide (1.8 g) and 4- 
(naphthalen-2-ylJ piperidine (1.4 g) , the title compound (1.8 g) 
was obtained as white crystals, melting point 200-202°C. 
Example 65 

io (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) propyloxy) - 
N , N-dimethylbenzo (b) thiophene-2-carboxamide L-tartaric acid 

Ry the reactions in the same manner as in Example 1 
using 4- (glycidyloxy ) benzo (b) thiophene-N , N-dimethylcarboxamide 
(3.5 g) and 4- (naphthalen-2-yl) piperidine (2.0 g) , an oil (2.5 

is g) was obtained. This was dissolved in a solution of L- 

tartaric acid (2.0 g) in ethanol . The precipitated crystals 
were collected by filtration and dried to give the title 

compound (1.4 g) as white crystals, melting point 173-175°C. 
Example 66 

20 (S) -1- (7- (2-hydroxy-3- (5 , 6-dihydro-4- (naphthalen-2-yl ) -2H- 

pyridin-l-yl ) propyloxy) benzo (b) f uran-2-ylcarbonyl) pyrrolidine 

By the reactions in the same manner as in Example 1 
using (S) -1- ( 7-glycidyloxybenzo (b) f uran-2-ylcarbonyl ) - 
pyrrolidine (2.1 g) and 5 , 6-dihydro-4- (naphthalen-2-yl ) -2H- 

25 pyridine (1.8 g) , the title compound (2.8 g) was obtained as 
white crystals, melting point 114-116°C. 
Example 67 

(S) -4- (2 -hydroxy- 3- (4- ( naphtha 1 en- 2 -y 1 ) piperidino) propyloxy) -1- 
isopropyl-N , N-dimethyl indole- 2 -carboxamide 
7 ^ By the reactions in the same manner as in Example 3 

dimethy lamine hydrochloride (0.63 g) , triethy lamine (2.1 ml) 
^r.d diethyl cyanophosphate (0.93 ml) , the title compound (2.0 




g) was obtained as a yellow oil. 

^-NMRtCDClaJS: 1.62(d, J=6 . 8 , 6H) , 1.94-1.97 (m, 4H) , 2.24(t, 
J=3.1, 1H) , 2.44-2. 54 (m, 1H) , 2 . 61-2 . 76 (m , 3H) , 3.05(brd, 
J=10.7, 1H) , 3.15(s, 6H) , 3.23(brd, J=11.2, 1H) , 4.13-4.29(m, 
5 3H) , 4.79(q, J=6 . 8 , 1H) , 6.54(d, J=6.8, 1H) , 6.67 (s, 1H) , 7.13- 
7,15(m, 2H) , 7.38-7.46(m, 3H) , 7.66(s, 1H) , 7.79(d, J=8 . 3 , 3H) 
Example 68 

(S) -1- (4- (2~hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
propyloxy ) -l-isopropylindole-2-carbonyl ) pyrrolidine maleate 

io By the reactions in the same manner as in Example 3 

using (S) -4- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
propyloxy ) -l-isopropylindole-2-carboxylic acid (2.5 g) , 
pyrrolidine (0.44 g) , triethylamine (2.1 ml) and diethyl 
cyanophosphate (0.93 ml), a brown oil (2.1 g) was obtained. 

is This was dissolved in ethanol and maleic acid (0.4 g) was added. 
The precipitated crystals were collected by filtration and 
dried to give the title compound (1.2 g) as pale-yellow 
crystals, melting point 154-155°C. 

The structural formulas of the compounds obtained in 

20 Examples 59 to 68 are shown in the following. 



Example 69 

(S) -1- (5- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidin-1- 
yl) propyloxy) -2H-chromen-3~ylcarbonyl ) pyrrolidine 

Red crystals (2.0 g) of 1- ( 5-hydroxy-2H-chromen-3- 
ylcarbonyl) pyrrolidine and (S)-glycidyl nosylate (2.0 g) were 
dissolved in dimethylf ormamide (20 ml) , and potassium carbonate 

(3 g) was added. . The mixture was heated at 50°C for 3 hr. The 
reaction mixture was poured into ice water and extracted with 
ethyl acetate. The organic layer was washed with saturated 
aqueous ammonium chloride solution, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure to give an oily 
product (3.27 g) . The oily product and 4- (naphthalen-2- 
yl) piperidine were dissolved in methanol (20 ml) and the 
mixture was refluxed under heating for 3 hr. After cooling, 
the solvent was evaporated under reduced pressure and the 
residue was purified by silica gel column chromatography 

(chlorof orm/methanol) to give the title compound (0.12 g) as a 
brown oil. 

1 H-NMR (CDCI3) 5: 1.91-2.02 (m, 8H) , 2.17 (m, 2H) , 2.48-2.70(m, 3H) 
2.96(m, 1H) , 3.15(m, 1H) , 3.54(m, 4H) , 3.73(bs, 1H) , 4.00- 
4.13(m, 3H) , 4.87(s, 2H) , 6.47 (d, J=7 . 8Hz , 1H) , 6.50(d, J=7 . 8Hz 
1H) , 7.11(t, J=7.8Hz, 1H) , 7.16(s, 1H) , 7.37(m, 3H) , 7.64(s, 
1H) , 7.78 (m, 3H) 

By the same manner as in the above-mentioned Example, 
the following compounds can be synthesized. 
Example 70 

(S) -1- (2- (5-methyloxazol-2-yl) -lH-indol-4-yloxy ) -3- (4- 
(naphthalen-2-yl) piperidino) -2-propanol 
Example 71 

(S) -1- (2 - (5-methyloxazo l-2-yl) -lH-i r.d^ 1 
xamDit 

(5) -1- (2- (5-merhyloxazol-2-yl) -lH-indol-4 -yloxy ) -3-(4-(3,4- 
dichloropheny 1 ) piper idino) -2 -prop a no 1 

I 7S 




Example 73 

(S) -1- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) -lH-indol-4-yloxy) -3- 
(4- (4-chlorophenyl) piperidino) -2-propanol 
Example 74 

5 (S) -1- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl ) -lH-indol-4-yloxy) -3- 
(4- (3 , 4-dichlorophenyl) piperidino) -2-propanol 
Example 75 

(S) -1- (2- (5-methyl-lH-imidazol-2-yl) -lH-indol-4-yloxy) -3- (4- 
(3 , 4-dichlorophenyl) piperidino) —2-propanol 
10 Example 76 

(S) -1- (2- (3-methyl-lH-pyrazol-5-yl) -lH-indol-4-yloxy ) -3- (4- 
(3 , 4-dichlorophenyl) piperidino) -2-propanol 
Example 77 

(S) -1- (2- (3-methylisoxazol-5-yl) -lH-indol-4-yloxy) -3- (4- 
15 (naphthalen-2-yl) piperidino) -2-propanol 
Example 78 

(S) -1- (2- (5-methyloxazol-2-yl) -lH-indol-4-yloxy ) -3- (4- (4- 
methylphenyl) piperidino) -2-propanol 

The structural formulas of the compounds obtained in 
20 Examples 69 to 78 are shown in the following. 



Example 79 

(R) -1- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) -lH-indol-4-yloxy ) -3- 
(4- (naphthalen-2-yl) piperidino) -2-propanol 
Example 80 

5 (S) -1- (2- (5-methyloxazol-2-yl) benzo (b) f uran-4-yloxy ) -3- (4- 
(naphthalen-2-yl) piperidino) -2-propanol 
Example 81 

(S)-3-(4-(3, 4-dichlorophenyl) piperidino) -1- (2- ( 5-methyloxazol- 
2-yl) benzo (b) f uran-4-yloxy ) -2-propanol dihydrochloride 
10 2- (4-Hydroxybenzo (b) f uran) -5-methyloxazole (11.0 g) and 

(S)-glycidyl nosylate (13.0 g) were dissolved in 

dimethylf ormamide (100 ml) and potassium carbonate (15.0 g) was 
added. The mixture was stirred at room temperature for 10 hr. 
The reaction mixture was poured into ice water and extracted 

15 with ethyl acetate. The organic layer was washed with 
saturated aqueous ammonium chloride solution, dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure to give an oil (10.0 g) . The oil and 4-(3,4- 
dichlorophenyl) piperidine were dissolved in methanol (100 ml) 

20 and the mixture was refluxed under heating for 2 hr. After 

cooling, the solvent was evaporated under reduced pressure and 
the residue was purified by silica gel column chromatography 
(chlorof orm/methanol) . The obtained yellow oil (10 g) was 
dissolved in acetone and hydrochloric acid was added to give a 

25 hydrochloride. Recrystallization from ethanol gave the title 

compound (7.0 g) as pale-yellow crystals, melting point 190°C 
(decomposition) . 

1 H-NMR ( DMSO— dg ) 8 : 2.02-2.24 (m, 4H) , 2.43 (s, 3H) , 2.92 (m, 1H) , 
3.20(m, 2H) , 3.35-3.48(m, 2H) , 3 . 7 1-3 . 81 (m, 2H) , 4 . 13-4 . 23 (m, 
30 2H) , 4.57 (m, 1H) , 6. 89 fd, t = 7 q i - — 



Example 82 

(5) - 1- (2 - (5-methyloxazo 1 ; ° yl ) 1~ f 




chlorophenyl) piperidino) -2-propanol 
Example 83 

(S) -1- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy 
3- (4- (4-chlorophenyl) piperidino) -2-propanol 
5 Example 84 

(R) (2- (5-methyloxazol-2-yl) benzo (b) f uran-4-yloxy ) -3- (4- 
(naphthalen-2-yl) piperidino) -2-propanol 
Example 85 

(S) -1- (2- (3-methylisoxazol-5-yl) benzo (b) f uran-4-yloxy ) -3- (4- 
io (naphthalen-2-yl) piperidino) -2-propanol 
Example 86 

(S) -1- (2- (5-methylthiazol-2-yl) benzo (b) f uran-4-yloxy ) -3- (4- (4 
chlorophenyl) piperidino) -2-propanol 
Example 87 

is (S) -1- (2- (5-methylthiazol-2-yl) -lH-indol-4-yloxy) -3- (4- 
(naphthalen-2-yl) piperidino) -2-propanol 

The structural formulas of the compounds obtained in 
Examples 79 to 87 are shown in the following. 



Example 88 

(S) -1- (4- (3 , 4-dichlorophenyl) piper idino) -3- (2- (5-me thyl-l , 3 , 4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-pr opanol hydrochloride 
1/4 hydrate 

5 By the reactions in the same manner as in Example 1 

using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 
oxadiazole (23.0 g) obtained in the same manner as in Starting 
Material Synthesis Example 39 and 4- (3 , 4-dichlorophenyl) - 
piperidine (18.6 g) , a brown oil (39.0 g) was obtained. This 

10 was dissolved in ethanol. A solution of hydrochloric acid in 
ether was added and the mixture was allowed to stand. The 
precipitated crystals were collected by filtration and dried to 
give the title compound (23.5 g) as pale-yellow crystals, 
melting point 230-231°C. 

is Example 89 

(s) (4- (6-methoxynaphthalen-2-yl) piperidino) -3 - (2- (5-methyl- 
1,3, 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2- propanol 

By the reactions in the same manner as in Example 1 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 

20 oxadiazole (1.4 g) obtained in Starting Material Synthesis 

Example 39 and 4- (6-methoxynaphthalen-2-yl) piperidine (1.2 g) , 
crude crystals were obtained. This was recrystallized from 
ethyl acetate to give the title compound (1.2 g) as white 
crystals, melting point 156-158°C. 

25 Example 90 

( S) -1- (4- (3 , 4-methylenedioxyphenyl) piperidino) -3- (2- (5-methyl- 
1,3, 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) - 2-propanol 
hydrochloride monohydrate 

By the reactions in the same manner as in Example 1 
30 using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 



a brown oil (0.42 g) was obtained. This was ciissu.vea i:. 
acetone and a solution of hydrochloric acid in ether was added. 




The solvent was evaporated under reduced pressure and the 
resulting crude crystals were recrystallized from a mixed 
solvent of isopropanol - ethyl acetate (2:1) to give the title 
compound (0.27 g) as pale-yellow crystals, melting point 200- 

5 202°C. 

Example 91 

(S) -1- (4- (3 , 4-dimethylphenyl) piperidino) -3- (2- ( 5 -methyl- 1 , 3 , 4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propanol hydrochloride 
monohydrate 

io By the reactions in the same manner as in Example 1 

using (S) -2- ( 4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l , 3 , 4- 
oxadiazole (0.50 g) obtained in Starting Material Synthesis 
Example 39 and 4- (3 , 4-dimethylphenyl) piperidine (0.33 g) , a 
brown oil (0.64 g) was obtained. This was dissolved in acetone 

15 and a solution of hydrochloric acid in ether was added. The 

solvent was evaporated under reduced pressure and the resulting 
crude crystals were recrystallized from a mixed solvent of 
isopropanol - isopropyl ether (2:1) to give the title compound 
(0.33 g) as pale-yellow crystals, melting point 150-152°C. 

20 Example 92 

(S) -3- (4- (3 , 4-dichlorophenyl) piperidino) -1- (2- (5-ethyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2-propanol hydrochloride 
1/2 hydrate 

The yellow oil (0.90 g) obtained by the reactions in the 
25 same manner as in Example 1 using (S) -2- (4-glycidyloxybenzo- 
(b) furan-2-yl) -5-ethyl-l , 3 , 4-oxadiazole (0.50 g) obtained in 
Starting Material Synthesis Example 7 6 and 4- (3,4- 
dichlorophenyl) piperidine (0.40 g) was dissolved in acetone and 
a solution of hydrochloric acid in ether was added to give a 
30 hydrochloride. Recrystallization from a mixed solvent of 



Example 93 

(S) -3- (4 - (3 , 4-dimethylphenyl) piperidino) -1- (2- (5-ethyl-l ,3,4- 




oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propanol hydrochloride 
1/2 hydrate 

A yellow oil (5.0 g) obtained by the reactions in the 
same manner as in Example 1 using (S) -2- (4-glycidyloxybenzo- 
5 (b) furan-2-yl)-5-ethyl-l,3,4-oxadiazole (3.0 g) obtained in 
Starting Material Synthesis Example 7 6 and 4-(3,4- 
dimethylphenyl) piperidine (2.0 g) was dissolved in a mixed 
solvent of acetone - ethyl acetate, and a solution of 
hydrochloric acid in ether was added to give a hydrochloride. 
10 Recrystallization from a mixed solvent of acetone - ethyl 

acetate gave the title compound (2.0 g) as pale-yellow crystals, 
melting point 178-180°C. 
Example 94 

(S) -1- (2- (3-methylisoxazol-5-yl) benzo (b) f uran-4-yloxy ) -3- (4- 
15 (naphthalen-2-yl) piperidino) -2-propanol hydrochloride 1/4 
hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -3-methylisoxazole 
(0.50 g) obtained in Starting Material Synthesis Example 79 and 
20 4- (naphthalen-2-yl) piperidine (0.37 g) , a brown oil (0.69 g) 
was obtained. This was dissolved in ethyl acetate and a 
solution of hydrochloric acid in ether was added. The 
precipitated crystals were collected by filtration and dried to 
give the title compound (0.36 g) as white crystals, melting 

25 point 152-154°C. 
Example 95 

(S) -1- (4- (3 , 4-dichlorophenyl) piperazin-l-yl) -3- (2- (3- 
methylisoxazol-5-yl) benzo (b) f uran-4-yloxy) -2-propanol 
hydrochloride 1/4 hydrate 
30 By the reactions in the same manner as in Example 1 



4- ( 3 , 4-ciichlorophenyI ) piperazme ( U . 4 U y i , a Drown on iu.ou y; 
was obtained. This was dissolved in isopropanol and a solution 




of hydrochloric acid in ether was added. The precipitated 
crystals were collected by filtration and dried to give the 
title compound (0.36 g) as brown crystals, melting point 250°C 
or higher. 

The structural formulas of the compounds obtained in 
Examples 8 8 to 9 5 are shown in the following. 




S 7 



Example 96 

( S ) -x- (4- p ,4-dichlorophenyl) piperidino) -3- (2- ( 5-m ethyl-l ,3,4- 
thiadiazol-2-yl) benzo (b) furan-4-yloxy) -2-pr opanol hydrochloride 

5 monohydrate 

By the reactions in the same manner as in Example 1 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 
thiadiazole (0.35 g) obtained in Starting Material Synthesis 
Example 82 and 4- (3 ,4-dichlorophenyl) piperidine (0.28 g) , a 

10 brown oil (0.60 g) was obtained. This was dissolved in 

isopropanol and a solution of hydrochloric acid in ether was 
added. The precipitated crystals were collected by filtration 
and dried to give the title compound (0.19 g) as pale-yellow 
crystals, melting point 220-222°C. 

is Example 97 

(S) -1- (4- (3 ,4-dime thy lphenyl) piperidino) -3- (2- (5- methyl-l , 3 , 4- 
thiadiazol-2-yl) benzo (b) f uran-4-yloxy) -2-p ropanol hydrochloride 
monohydrate 

By the reactions in the same manner as in Example 1 
20 using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 
thiadiazole (0.35 g) obtained in Starting Material Synthesis 
Example 82 and 4- (3 , 4-dimethylphenyl) piperidine (0.32 g) , a 
brown oil (0.50 g) was obtained. This was dissolved in 
isopropanol and a solution of hydrochloric acid in ether was 
25 added. The precipitated crystals were collected by filtration 
and dried to give the title compound (0.21 g) as pale-yellow 
crystals, melting point 191-194°C. 
Example 98 

(r) -i- (4- (3 ,4-dichlorophenyl) piperidino) -3- (2- (5-methy l-l ,3,4- 
30 oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propanol hydrochlori de 



using (R) - 2- (4-glycidyloxybenzo (b) f uran-2-yl) -b -methyl- - , J , -i 
oxadiazole (0.43 g) , obtained by the reactions in the same 



ss 




manner as in Starting Material Synthesis Example 1 using (R)- 
glycidyl nosylate and 2- (4-hydroxybenzo (b) furan-2-yl) - 5 -me thy 1- 
1 , 3 , 4-oxadiazole , and 4- (3 , 4-dichlorophenyl) piperidine (0.35 g) , 
a brown oil (0.70 g) was obtained. This was dissolved in 
5 ethanol and a solution of hydrochloric acid in ether was added. 
The mixture was allowed to stand and the precipitated crystals 
were collected by filtration and dried to give the title 
compound (0.28 g) as pale-yellow crystals, melting point 230- 
231°C. 
10 Example 99 

(S) -1- (4- (3-chlorophenyl) piperidino) -3- (2- (5-methyl-l , 3 , 4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propanol hydrochloride 
i/2 hydrate 

By the reactions in the same manner as in Example 1 
15 using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l , 3 , 4- 
oxadiazole (0.50 g) obtained in Starting Material Synthesis 
Example 39 and 4- (3-chlorophenyl) piperidine (0.32 g) , a brown 
oil (0.70 g) was obtained. This was dissolved in ethanol and a 
solution of hydrochloric acid in ether was added. The mixture 
20 was allowed to stand and the precipitated crystals were 

collected by filtration and dried to give the title compound 
(0.09 g) as yellow crystals, melting point 170-172°C. 
Example 100 

(S) -1- (4- (4-chlorophenyl) piperidino) -3- (2- (5-methyl-l , 3 , 4- 
25 oxadiazol-2-yl) benzo (b) furan-4-yloxy ) -2-propanol hydrochloride 
3/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 
oxadiazole (0.50 g) obtained in Starting Material Synthesis 
30 Example 39 and 4- (4-chlorophenyl) piperidine (0.32 g) , a brown 

wdb ciiiuweu Lu b'Lai.a ana ^r:e piecipiidlea crys Idib w ere 
collected by filtration and dried to give the title compound 

1S9 




(0.32 g) as pale-yellow crystals, melting point 200-202°C. 
Example 101 

(S) -I- (4- (3 , 4-methylenedioxyphenyl) piperidino) -3- (2- (5-ethyl- 
1,3, 4-oxadiazol-2~yl) benzo (b) f uran-4-yloxy) -2-propanol 
5 hydrochloride monohydrate 

By the reactions in the same manner as in Example 1 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-ethyl-l ,3,4- 
oxadiazole (0.80 g) obtained in Starting Material Synthesis 
Example 76 and 4- (3 , 4-methylenedioxyphenyl) piperidine (0.57 g) , 
10 a brown oil (1.02 g) was obtained. This was dissolved in 

isopropanol and a solution of hydrochloric acid in ether was 
added. The mixture was allowed to stand and the precipitated 
crystals were collected by filtration and dried to give the 
title compound (0.36 g) as brown crystals, melting point 170- 

15 173°C. 

Example 102 

(S) -1- (4- (2, 4-dimethylphenyl) piperidino) -3- (2- (5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2-propanol hydrochloride 
monohydrate 

20 By the reactions in the same manner as in Example 1 

using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l , 3 , 4- 
oxadiazole (0.60 g) obtained in Starting Material Synthesis 
Example 39 and 4- (2 , 4-dimethylphenyl) piperidine (0.38 g) , a 
brown oil (0.68 g) was obtained. This was dissolved in a mixed 

25 solvent of isopropanol - isopropyl ether (1:1) and a solution 
of hydrochloric acid in ether was added. The mixture was 
allowed to stand and the precipitated crystals were collected 
by filtration and dried to give the title compound (0.31 g) as 
white crystals, melting point 190-194°C. 

30 Example 103 



By u:e reactions in me same marine i as in r-xamp^e ^ 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 




oxadiazole (1.80 g) obtained in Starting Material Synthesis 
Example 39 and 4-phenylpiperidine (1.00 g) , a brown oil (1.02 
g) was obtained. This was dissolved in ethanol and hydrobromic 
acid was added. The mixture was allowed to stand and the 
5 precipitated crystals were collected by filtration and dried to 
give the title compound (1.84 g) as brown crystals, melting 

point 158-160°C. 

The structural formulas of the compounds obtained in 
Examples 96 to 103 are shown in the following. 




i o 



1 9 : 




Example 104 

(S) -1- (2- (5-ethyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) - 
3- (4- (naphthalen-2-yl)piperidino) -2-propanol hydrochl oride 4/5 
hydrate 

5 By the reactions in the same manner as in Example 1 

using (S) -2- (4-glycidyloxybenzo (b) f uran-2-yl) -5-ethyl-l ,3,4- 
oxadiazole (0.43. g) obtained in Starting Material Synthesis 
Example 7 6 and 4- (naphthalen-2-yl) piperidine (0.40 g) , a brown 
oil (0.63 g) was obtained. This was dissolved in ethanol and a 
10 solution of hydrogen chloride in ether was added. The mixture 
was allowed to stand and the precipitated crystals were 
collected by filtration and dried to give the title compound 
(0.16 g) as brown crystals, melting point 113-115°C. 
Example 105 

I5 (S) -1- (4-hydroxy-4- (naphthalen-2-yl) piperidino) -3- (2- (5- methyl- 
1,3, 4-oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2-propanol 
hydrochloride 

By the reactions in the same manner as in Example 1 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 

20 oxadiazole (1.0 g) obtained in Starting Material Synthesis 

Example 39 and 4-hydroxy-4- (naphthalen-2-yl) piperidine (0.77 g) , 
a brown oil (1.6 g) was obtained. This was dissolved in 
ethanol and a solution of hydrogen chloride in ether was added. 
The mixture was allowed to stand and the precipitated crystals 

25 were collected by filtration and dried to give the title 

compound (1.2 g) as white crystals, melting point 227-228°C. 
Example 106 

(S) -1- (4- (3 ,4-dichlorophenyl) piperazin-l-yl) -3- (2- (5-methyl- 
1,3, 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2-propanol 
30 hydrochloride 

oxadiazole (0.80 g) obtained m Starring Material Syntnesis 
Example 39 and 4- ( 3 , 4-dichlorophenyl ) piperazine (0.65 g) , a 



brown oil (1.2 g) was obtained. This was dissolved in acetone 
and a solution of hydrogen chloride in ether was added. The 
mixture was allowed to stand and the precipitated crystals were 
collected by filtration and dried to give the title compound 
5 (0.4 g) as white crystals, melting point 232-233°C. 
Example 107 

(S) -1- (4- (3 ,4-dichlorophenyl) -3 , 6-dihydro-2H-pyri din-l-yl) -3- 
(2- (5-methyl-l,3,4-oxadiazol-2-yl)benzo (b) furan-4 -yloxy) -2- 

propanol hydrochloride 

10 By the reactions in the same manner as in Example 1 

using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l ,3,4- 
oxadiazole (1.7 g) obtained in Starting Material Synthesis 
Example 39 and 4- (3 , 4-dichlorophenyl) -3 , 6-dihydro-2H-pyridine 
(1.4 g) , a brown oil (2.2 g) was obtained. This was dissolved 

is in ethanol and a solution of hydrogen chloride in ether was 
added. The mixture was allowed to stand and the precipitated 
crystals were collected by filtration and dried to give the 
title compound (1.5 g) as white crystals, melting point 204- 

207°C. 
20 Example 108 

(S) -1- (4- (3 ,4-dichlorophenyl) piperidino) -3- (2- ( 5-e thylthiophen- 
2-vl)benzo(b) furan-4-yloxy) -2-propanol hydroch loride 1/2 
hydrate 

By the reactions in the same manner as in Example 1 
25 using (S) -2- (5-ethylthiophen-2-yl) -4-glycidyloxybenzo (b) furan 
(921 mg) obtained in Starting Material Synthesis Example 89 and 
4- (3, 4-dichlorophenyl) piperidine (777 mg) , a colorless oil 
(1.51 g) was obtained. This was dissolved in methanol and 1 
equivalent of hydrochloric acid was added. The mixture was 
stirred for 15 min and the solvent was evaporated under reduced 



30 



collected by filtration and dried "to give the titie camp 



10 



(691 mg) as colorless crystals, melting point 183-185°C. 
Example 109 

(S) -1- (4- (3 ,4-dichlorophenyl) piperidino) -3- (2- (1- 
meth Y limidazol-2-vl) benzo (b) f uran-4-yloxy) -2-propanol 
5 dihydrochloride 5/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -4-glycidyloxy-2- (l-methylimidazol-2-yl) benzo (b) furan 
(649 mg) obtained in Starting Material Synthesis Example 92 and 
4- (3 ,4-dichlorophenyl) piperidine (591 mg) , a colorless 
amorphous solid (521 mg) was obtained. This was dissolved in 
methanol and 2 equivalents of hydrochloric acid were added. 
The mixture was stirred for 15 min and the solvent was 
evaporated under reduced pressure. The residue was 
recrystallized twice from a mixed solvent of methanol - ethyl 
is acetate, and the precipitated crystals were collected by 

filtration and dried to give the title compound (397 mg) as 
colorless crystals, melting point >155°C. 
Example 110 

(S) _x_ ( 2 - (l-methylimidazol-2-yl) benzo (b) f uran-4- yloxy) -3- (4- 
20 (naphthalen-2-yl) piperidino) -2-propanol dihydrochloride 5/2 

hydrate 

By the reactions in the same manner as in Example 1 
using (S) -4-glycidyloxy-2- (l-methylimidazol-2-yl) benzo (b) furan 
(649 mg) obtained in Starting Material Synthesis Example 92 and 

25 4- (naphthalen-2-yl) piperidine (542 mg) , a colorless amorphous 
solid (547 mg) was obtained. This was dissolved in methanol 
and 2 equivalents of hydrochloric acid were added. The mixture 
was stirred for 15 min and the solvent was evaporated under 
reduced pressure. The residue was recrystallized from a mixed 

30 solvent of methanol - ethyl acetate, and the precipitated 



>160°C. 



Example 111 

(s) -l- (4- (3 , 4-dichlorophenyl) piperidino) -3- (2- (5-methyloxazol- 
2-yl) benzo (b) thiophen-4-yloxy) -2-pro panol hydrochloride 

By the reactions in the same manner as in Example 1 

s using (S) -4-glycidyloxy-2- ( 5-methyloxazol-2-yl) benzo (b) - 
thiophene (735 mg) obtained in Starting Material Synthesis 
Example 95 and 4- (3 , 4-dichlorophenyl) piperidine (589 mg) , a 
colorless amorphous solid (963 mg) was obtained. This was 
dissolved in methanol and 2 equivalents of hydrochloric acid 

io were added. The mixture was stirred for 15 min and the solvent 
was evaporated under reduced pressure. The residue was 
recrystallized from methanol and the precipitated crystals were 
collected by filtration and dried to give the title compound 
(528 mg) as pale-yellow crystals, melting point >225°C 

is (decomposition) . 



The structural formulas of the compounds obtained in 
Examples 104 to 111 are shown in the following. 




(naphthalen-2-yl) piperidino) -2-propanol 

By the reactions in the same manner as in Example 1 
using (S) -4-glycidyloxy-2- (5-methyloxazol-2-yl) benzo (b) - 
thiophene (735 mg) obtained in Starting Material Synthesis 
5 Example 95 and 4- (naphthalen-2-yl) piperidine (540 mg) , a 
colorless amorphous solid (1.04 g) was obtained. This was 
recrystallized from ethyl acetate and the precipitated crystals 
were collected by filtration and dried to give the title 
compound (793 mg) as pale-yellow crystals, melting point 138- 

20 139°C. 

Example 113 

(S) -1- (4- (6-methoxynaphthalen-2-yl) piperidino) -3- (2- (5- 
methyloxazol-2-yl) benzo (b) thiophen-4-yioxy ) -2- propanoi 

By the reactions in the same manner as in Example 1 

15 using (S) -4-glycidyloxy-2- (5-methyloxazol-2-yl) benzo (b) - 
thiophene (735 mg) obtained in Starting Material Synthesis 
Example 95 and 4- ( 6-methoxynaphthalen-2-yl ) piperidine (617 mg) , 
a colorless amorphous solid (981 mg) was obtained. This was 
recrystallized from a mixed solvent of chloroform - hexane and 

20 the precipitated crystals were collected by filtration and 
dried to give the title compound (714 mg) as pale-yellow 
crystals, melting point 163-165. 5°C 
Example 114 

(S) -1- (4- (3 ,4-dichlorophenyl) piperidino) -3- (2- (4 , 4- 
25 dimethyloxazolin-2-yl)benzo (b) furan-4-yloxy) -2-propanol 

By the reactions in the same manner as in Example 1 
using (S) -4-glycidyloxy-2- (4 , 4-dimethyloxazolin-2- 
yl) benzo (b) furan (933 mg) obtained in Starting Material 
Synthesis Example 98 and 4- (3 , 4-dichlorophenyl) piperidine (748 
30 mg) , the title compound (1.12 g) ) was obtained as a pale yellow 

2.98(br.d, J=12.0, IH) , 3.14(br.d f J=12.0, 1H) , 4.05~4.20(m, 

l 97 




3H) , 4.14(s, 2H) , 6.68(d, J=8 . 0 , 1H) , 7.05(dd, J=8 . 0 , 1.0, 1H) , 
7.17 (d, J=8.0, 1H), 7.25-7.40<m, 3H) 
Example 115 

(S) -1- (2- (4 ,4-dimethyloxazolin-2-yl)benzo (b) furan-4-ylo xy) -3- 
5 (4- (naphthalen-2-yl) piperidino) -2-propanol 

By the reactions in the same manner as in Example 1 
using (S) -4-glycidyloxy-2- (4 , 4-dimethyloxazolin-2- 
yl)benzo(b)furan (1.25 g) obtained in Starting Material 
Synthesis Example 98 and 4- (naphthalen-2-yl) piperidine (914 nig), 
10 the title compound (1.28 g) was obtained as a colorless 
amorphous solid. 

1 H-NMR (CDCI3) 8: 1.41(s, 6H) , 1.80-2.00(m, 4H) , 2.19(br.t, 
J=12.0, 1H) , 2.40-2.55(m, 1H) , 2.60-2.80(m, 3H) , 3.00(br.d, 
J=11.0, 1H) , 3.19(br.d, J=11.0, 1H) , 4.05-4.25(m, 3H) , 4.13(s, 
15 2H) , 6.69(d, J=8.0, 1H) , 7.17 (d, J=8 . 0 , 1H) , 7.28(t, J=8 . 0 , 
1H) 7.35-7.45 (m, 3H) , 7.65(s, 1H) , 7.75-7.85 (m, 2H) 
Example 116 

(S) -1- (2- (4 ,4-dimethyloxazolin-2-yl)benzo (b) furan-4-yloxy ) -3- 
(4- (6-methoxynaphthalen-2-yl) piperidino) -2-propanol 

20 By the reactions in the same manner as in Example 1 

using (S) -4-glycidyloxy-2- (4 , 4-dimethyloxazolin-2- 
yljbenzo (b) furan (933 mg) obtained in Starting Material 
Synthesis Example 98 and 4- (6-methoxynaphthalen-2-yl) piperidine 
(783 mg) , a colorless amorphous solid was obtained. This was 

25 recrystallized from ethyl acetate, and the precipitated 

crystals were collected by filtration and dried to give the 
title compound (871 mg) as colorless crystals, melting point 

133-134°C. 
Example 117 

30 (S) -1- (4- (3 , 4-dichlorophenyl) piperidino) -3- (2- 

By the reactions in the same manner as m Lxampx^ _ 
using (S) -2- (ethylsulf onyl) -4-glycidyloxybenzo (b) f uran (1.15 g) 



obtained in Starting Material Synthesis Example 101 and 4- (3,4- 
dichlorophenyDpiperidine (936 mg) , a colorless amorphous solid 
(1.11 g) was obtained. This was dissolved in methanol and 1 
equivalent of hydrochloric acid was added. The mixture was 

5 stirred for 15 min and the solvent was evaporated under reduced 
pressure. The residue was recrystallized from a mixed solvent 
of acetone - ether, and the precipitated crystals were 
collected by filtration and dried to give the title compound 
(734 mg) as colorless crystals, melting point 135-140°C. 

10 Example 118 

(S) -1- (4- (3 ,4-dimethylphenyl) piperidino) -3- (2- 
ethylsulfonylbenzo (b) furan-4-yloxy) -2-p ropanol 

By the reactions in the same manner as in Example 1 
using (S) -2- (ethylsulf onyl) -4-glycidyloxybenzo (b) furan (1.15 g) 

is obtained in Starting Material Synthesis Example 101 and 4- (3,4- 
dimethylphenyDpiperidine (761 mg) , the title compound (827 mg) 
was obtained as a yellowish brown oil. 

l H-NMR(CDCl 3 )8: 1.34(t, J=8 . 0 , 3H) , 1.40-1.95(m, 5H) , 2.13(br.t, 
J-12.0, 1H) , 2.22(s, 3H) , 2.24(s, 3H) , 2.40-2.70<m, 4H) , 
20 2.96(br.d, J=12.0, 1H) , 3.14(br.d, J=12.0, 1H) , 3.30(q, J=8 . 0 , 
2H) , 4. 05-4. 20 (m, 3H) , 6.75(d, J=8.0, 1H) , 6.96(d, J=8 . 0 , 1H) , 
6.99(d, J=12.0, 1H) , 7.17 (d, J=8 . 0 , 1H) , 7.39(t, J=8.0, 1H) , 
7.66(s, 1H) 
Example 119 

25 (S) -1- (4- (3 ,4-dichlorophenyl) piperidino ) -3- (2- (N,N- 
dimethylsulf amoyl) benzo (b) f uran-4-yloxy ) -2-propanol 
hydrochloride 3/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -2- (N , N-dimethylsulf amoyl) -4-glycidyloxybenzo (b) furan 

30 (677 mg) obtained in Starting Material Synthesis Example 104 



methanol and 2 equivalents of hydrochloric acia were aaaea . 
The mixture was stirred for 15 min and the solvent was 




evaporated under reduced pressure. The residue was 
recrystallized from methanol, and the precipitated crystals 
were collected by filtration and dried to give the title 
compound (213 mg) as colorless crystals, melting point 222- 
5 225°C. 



The structural formulas of the compounds obtained in 
Examples 112 to 119 are shown in the following. 

112 . 113 




10 



15 



Example 120 

(S ) (4- (3 , 4-dimethylphenyl) piperidino) -3- (2- (N ,N- 
dimethvlsulf amoyl) benzo (b) furan-4- yloxy) -2-propanol 

By the reactions in the same manner as in Example 1 
5 using (S) -2- (N , N-dimethylsulf amoyl) -4-glycidyloxybenzo (b) furan 
(677 mg) obtained in Starting Material Synthesis Example 104 
and 4- (3, 4-dimethylphenyl) piperidine (431 mg) , a colorless 
amorphous solid was obtained. This was recrystallized from a 
mixed solvent of ethyl acetate - hexane, and the precipitated 
crystals were collected by filtration and dried to give the 
title compound (677 mg) as colorless crystals, melting point 

146-148°C. 
Example 121 

(S) -1- (4- (3 ,4-dichlorophenyl) piperidino) -3- (2- ( 5- ethyloxazol-2- 
yl) benzo (b) furan-4-yloxy ) -2-propanol hydr ochloride 

By the reactions in the same manner as in Example 1 
using (S) -2- (5-ethyloxazol-2-yl) -4-glycidyloxybenzo (b) furan 
(500 mg) obtained in Starting Material Synthesis Example 108 
and 4- (3 , 4-dichlorophenyl) piperidine (403 mg) , a colorless 
20 amorphous solid (854 mg) was obtained. This was dissolved in 
methanol and 2 equivalents of hydrochloric acid were added. 
The mixture was stirred for 15 min and the solvent was 
evaporated under reduced pressure. The residue was 
recrystallized from methanol, and the precipitated crystals 
25 were collected by filtration and dried to give the title 

compound (441 mg) as colorless crystals, melting point 232- 
234°C. 

Example 122 

(S) -1- (4- (3 , 4-dimethylphenyl) piperidino) -3- (2- ( 5-ethy loxazo l-2 
30 yl ) benzo (b) f uran-4-yloxy ) -2-propanol dihydrochloride 



(500 mg) obtained in Starting Material Syntnesis fc.xamp.Le - 
and 4- (3, 4-dimethylphenyl) piperidine (531 mg) , a colorless 



amorphous solid (1.03 g) was obtained. This was dissolved in 
methanol and 2 equivalents of hydrochloric acid were added. 
The mixture was stirred for 15 min and the solvent was 
evaporated under reduced pressure. The residue was 
5 recrystallized from a mixed solvent of methanol-ethyl acetate- 
diisopropyl ether (2:1:1), and the precipitated crystals were 
collected by filtration and dried to give the title compound 
(468 mg) as pale-yellow crystals, melting point 86-89°C. 
Example 123 

I0 ( s) -1- (4- (3,4-dichlorophenvl)piperidino) -3- (2- ( 5-isopropyl- 
1.3. 4-oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2-propanol 
hydrochloride monohydrate 

By the reactions in the same manner as in Example 1 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-isopropyl- 

15 1,3,4-oxadiazole (0.6 g) and 4- (3 , 4-dichlorophenyl) piperidine 
(0.46 g) , an oil (0.75 g) was obtained. This was dissolved in 
ethanol and a solution of hydrogen chloride in dioxane was 
added. The precipitated crystals were collected by filtration 
and dried to give the title compound (0.48 g) as white crystals, 

20 melting point 142-144°C. 
Example 124 

(S) -1- (4- (3 , 4-dichlorophenyl) piperidino) -3- (2- ( 5-phenyl-l , 3 , 4- 
oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2-propanol hydrochlorid e 
By the reactions in the same manner as in Example 1 

25 using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-phenyl-l ,3,4- 
oxadiazole (0.60 g) and 4- (3 , 4-dichlorophenyl) piperidine (0.50 
g) , an oil (0.85 g) was obtained. This was dissolved in 
ethanol and a solution of hydrogen chloride in dioxane was 
added. The precipitated crystals were collected by filtration 

30 and dried to give the title compound (0.65 g) as white crystals, 



xampit' 

(S) (4- (benzo (b) tniopher.-z yi) pipeiiamu) ^ Li_I!l^ 

1 , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-pr opanol 

202 



hydrochloride 1/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l , 3 , 4- 
oxadiazole (0.4 g) and 4- (benzo (b) thiophen-2-yl) piperidine 
5 (0.35 g), an oil (0.65 g) was obtained. This was dissolved in 
ethanol and a solution of hydrogen chloride in dioxane was 
added. The precipitated crystals were collected by filtration 
and dried to give the title compound (0.40 g) as white crystals, 
melting point 190-192°C. 
10 Example 126 

( S ) -2- (4- (3 , 4-dimethylphenyl)piperidino) -1- (2- (2-me thyloxazol- 
5-yl) benzo (b) furan-4-yloxy) -2-propanol dihydroc hloride 1/2 
hydrate 

By the reactions in the same manner as in Example 1 
15 using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyloxazole 
(0.60 g) and 4- (3 , 4-dimethylphenyl) piperidine (0.35 g) , an oil 
(0.55 g) was obtained. This was dissolved in ethanol and a 
solution of hydrogen chloride in dioxane was added. The 
precipitated crystals were collected by filtration and dried to 
20 give the title compound (0.19 g) as white crystals, melting 

point 79-81°C. 
Example 127 

( S ) -i- (4- (2 , 3-dihydro-2-oxobenzimidazol-l-yl) piperidino) -3- (2- 
(5-methyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2- 

25 propanol maleate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l , 3 , 4- 
oxadiazole (1.0 g) and 4- (2 , 3-dihydro-2-oxobenzimidazol-l- 
yDpiperidine (1.0 g) , an oil (1.4 g) was obtained. This was 

30 dissolved in acetone and maleic acid was added. The 



me i zing point _'/b-^80 C. 

The structural formulas of the compounds obtained in 



10 



Example 128 

(S) -1- (4- (3 ,4-dif luorophenyl) piperidino) -3- ( 2- (5-methyl-l , 3 , 4- 
oxadiazol-2-yl) benzo (b) furan-4-ylo xy) -2-propanol p- 
toluenesulf onate 1/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 
oxadiazole (1.0 g) and 4- (3 , 4-dif luoro) piperidine (1.0 g) , an 
oil (1.7 g) was obtained. This was dissolved in acetone and p- 
toluenesulfonic acid was added. The precipitated crystals were 
collected by filtration and dried to give the title compound 
(0.97 g) as pale-yellow crystals, melting point 80-82°C. 
Example 129 

(S) -1- (4- (3 , 4-dimethoxyphenyl) piperidino) -3- (2- (5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) furan-4-yl oxy) -2-propanol 

I5 By the reactions in the same manner as in Example 1 

using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l , 3 , 4- 
oxadiazole (0.90 g) and 4- (3 , 4-dimethoxyphenyl) piperidine (0.90 
g) , the title compound (0.80 g) was obtained as a brown oil. 
X H-NMR (CDCI3) : 1.78-1.95(m, 4H) , 2.16(t, 1H, J=1.8), 2.41- 

20 2.60(m, 2H) , 2.62-2.49(m, 5H) , 3.00(d, 1H, J-11.2), 3.17(d, 1H, 
J-11.2), 3.86(s f 3H) , 3.90(s, 3H) , 4.15-4.30(m, 3H) , 6.70- 
6.83(m, 4H), 7.22(d, 1H, J-8.3), 7.34(t, 1H, J=8.3), 7.61(s, 
1H) 

Example 130 

25 ( S ) -3- (2- (5-methyl-l ,3 . 4-oxadiazol-2-yl) be nzo (b) f uran-4-yloxy ) - 
1- (4- ( 1 , 2 , 3 , 4-tetrahydronaphthalen-6-yl) piperidino) -2-prop anol 
hydrochloride 1/4 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 

30 oxadiazole (1.0 g) and 4- ( 1 , 2 , 3 , 4-tetrahydronaphthalen-6- 



dioxane was added. The precipiiaiea --•V=-- • •• ••<"> ••' 
filtration and dried to give the title compound (0.36 g) as 



pale-yellow crystals, melting point 119-121°C. 
Example 131 

(s) -3- (4- (1 , 4-benzodioxan-6-yl) piperidino) -1- (2- (5-methyl- 
1 .3 .4-oxadiazol-2-vl)benzo (b) furan- 4-yloxy) -2-propanol 

5 hydrochloride 1/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 
oxadiazole (1.0 g) and 4- (1 , 4-benzodioxan-6-yl) piperidine (1.0 
g) , an oil (1.45 g) was obtained. This was dissolved in 

to isopropanol and a solution of hydrogen chloride in dioxane was 
added. The precipitated crystals were collected by filtration 
and dried to give the title compound (0.95 g) as white crystals, 
melting point 164-166°C. 
Example 132 

I5 (S ) - 3 - (4- (1 ,4-benzodioxan-6-yl) pipe r idino) -1- (2- (5-ethyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2- p ro p a nol h ydrochloride 
1/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -2-ethyl-5- (4-glycidyloxybenzo (b) furan-2-yl) -1,3,4- 

20 oxadiazole (1.0 g) and 4- ( 1 , 4-benzodioxan-6-yl) piperidine (1.0 
g) , an oil (1.55 g) was obtained. This was dissolved in a 
mixed solution of isopropanol - isopropyl ether (1:1) and a 
solution of hydrogen chloride in dioxane was added. The 
precipitated crystals were collected by filtration and dried to 

25 give the title compound (0.71 g) as brown crystals, melting 

point 238-240°C. 
Example 133 

fS) -1- (4- (3 , 4-dichlorophenyl) piperidino) -3- (2- ( 5-dimethylamino- 
1.3. 4-oxadiazol-2-yl) benzo (b) f uran- 4-yloxy) -2-propanol 
30 By the reactions in the same manner as in Example 1 



piperidine (0.6b g) , the uue compound u 



as brown crystals, melting point 209-211°C. 
Example 134 

(S) -3- (4- (3 ,4-dichlorophenyl) piperidino) -1- (2- 
(acetohydrazinocarbonyl) benzo (b) fur an-4-yloxy) -2-propanol 
5 N ' - (4-Hydroxybenzo (b) f uran-2-ylcarbonyl) acetohydrazide 

(2.5 g) obtained in Starting Material Synthesis Example 109 and 
(S)-glycidyl nosylate (2.3 g) were dissolved in 

dimethylformamide (30 ml), and potassium carbonate (3.3 g) was 
added. The mixture was stirred at room temperature for 15 hr. 
10 The reaction mixture was poured into ice water and extracted 
with ethyl acetate. The organic layer was washed with 
saturated aqueous ammonium chloride solution, dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure to give a yellow oil (0.7 g) . This oil and 4-(3,4- 
15 dichlorophenyl) piperidine were dissolved in methanol (10 ml) 
and the mixture was refluxed under heating for 3 hr. After 
cooling, the solvent was evaporated under reduced pressure and 
the residue was purified by silica gel column chromatography 
(chloroform/methanol) to give the title compound (0.48 g) as 
20 pale-yellow crystals, melting point 180°C (decomposition). 

1 H-NMR(DMSO-d 6 )8: 1.72-1.88 <m, 4H) , 2.02 (s, 3H) , 2.14-2.17 (m, 
1H) , 2.39-2.55(m, 2H) , 2.64-2.66(m, 2H) , 3.02 (m, 1H) , 3.18(m, 
1H) , 4.13-4.20 (m, 2H) , 4.54 (m, 1H) , 6.05(bs, 1H) , 6.87(d, J=7 . 8 , 
1H) , 7.06-7.09(m, 1H) , 7.24 (d, J=7 . 8 , 1H) , 7.32-7.39(m, 3H) , 
25 7.79(s, 1H) , 9.92(s, 1H) , 10.50(s, 1H) 
Example 135 

( S)-3-(4-(3, 4 -dichlorophenyl) piperidino) -1- (2- (5- 
methoxvcarbonyl-1 , 3 , 4-oxadiazol-2-yl) benzo (b) f u ran-4-yloxy ) -2- 
propanol 

30 5-Ethoxycarbonyl-2- (4-hydroxybenzo (b) furan-2-yl) -1,3,4- 



(2.45 g) was addea. Trie mixture wdb bLiriea a; ioo;u 
temperature for 14 hr. The reaction mixture was poured into 



ice water and extracted with ethyl acetate. The organic layer 
was washed with saturated aqueous ammonium chloride solution, 
dried over anhydrous sodium sulfate and concentrated under 
reduced pressure to give yellow crystals (1.7 g) . This was 
dissolved in methanol (20 ml) and 4- ( 3 , 4-dichlorophenyl) - 
piperidine (1.2 g) was added. The mixture was refluxed under 
heating for 2 hr. After cooling, the solvent was evaporated 
under reduced pressure and the residue was purified by silica 
gel column chromatography (chlorof orm/methanol) to give the 
title compound (1.5 g) as pale-yellow crystals (ethyl ester was 
converted to methyl ester in methanol) , melting point 160°C 
(decomposition) . 

1 H-NMR ( CDCI3 ) 5 : 1.71-1.89(m, 4H) , 2 . 14-2 . 21) (m, 1H) , 2.45-2.57(m, 
2H) , 2.64-2.66(m, 2H) , 3.02(m, 1H) , 3.18 (m, 1H) , 4.11(s, 3H) , 
is 5.05(bs, 1H), 6.77 (d, J=7 . 8 , 1H) , 7.06-7.09(m, 1H) , 7.24 (d, 
J=7.8, 1H) , 7.32-7.43(m, 3H) , 7.85(s, 1H) 

The structural formulas of the compounds obtained in 
Examples 128 to 135 are shown in the following. 



10 



10 



1.3. 4-oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2-propanol 

( S ) _3_ (4- (3 ,4-Dichlorophenyl) piperidino) -1- (2- (5- 
methoxycarbonyl-1 , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2- 
propanol (1.3 g) obtained in Example 13 5 was dissolved in THF 
(20 ml) and lithium borohydride (60 mg) was added with stirring 
under ice-cooling. The mixture was stirred for 1 hr at room 
temperature, then poured into ice-water, and extracted with 
chloroform. The organic layer was dried over anhydrous sodium 
sulfate and concentrated under reduced pressure to give yellow 
crystals (1.2 g) . The crystals were purified by silica gel 
column chromatography (chlorof orm/methanol) to give the title 
compound (100 mg) as pale-yellow crystals, melting point 158- 
160°C. 

X H— NMR (DMSO— dg) 8: 1.62-1.72 (m, 4H) , 2.09-2.15 (m, 2H) , 2.50- 
15 2.55(m, 2H), 2.99-3.08(m, 2H) , 4.08 (m, 2H) , 4.21(m, 1H) , 4.75(d, 
J=8.0, 1H) , 4.96(bs, 1H) , 6.01(t, J=8 . 0 , 1H) , 6.92(d, J=7 . 8 , 
1H), 7.25(d, J=7.8, 1H), 7.33 (d, J=7 . 8 , 1H) , 7.42-7.53<m, 3H) , 
7.80(s, 1H) 
Example 137 

20 ( S ) -2- (4- (2-acetoxv-3- (4- (3 . 4-dichlor ophenyl) piperidino) - 
pro pyloxv) benzo (b) f uran-2-yl ) -5-methyl-l , 3 , 4-oxad iazole 
hydrochloride 

(S) -1- (4- (3 ,4-Dichlorophenyl) piperidino) -3- (2- (5-methyl- 
1, 3, 4-oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2-propanol (1.0 g) 

25 was dissolved in pyridine (20 ml) and acetic anhydride (10 ml) , 
and the mixture was left standing at room temperature for 12 hr. 
The solvent was evaporated under reduced pressure and the 
residue was purified by silica gel column chromatography 
(chloroform/methanol) . The obtained oil was dissolved in 

30 ethanol and a solution of hydrogen chloride in ether was added. 



rystals, melting poir.i -6 J Ibb'C (aecoraposi^n 

: : '; '.) 



10 



Example 138 

(S) -l- (2- (5- (l-methylethyl) -1.3. 4-oxadia zol-2-yl) benzo (b) furan- 
4-yloxv) -3- (4- (3, 4-methylenedioxyphenyl )piperidino) -2-propanol 

hydrochloride 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2- (1- 
methylethyl)-l,3,4-oxadiazole (0.8 g) and 4- (3,4- 
methylenedioxyphenyl) piper idine (0.7 g) , an oil was obtained. 
This was dissolved in acetone and a hydrochloric acid-ethanol 
solution was added. The precipitated crystals were collected 
by filtration and dried to give the title compound (0.81 g) as 
white crystals, melting point 211-213°C. 
Example 139 

I R) -1- (2- ( 5- ( 1-methvlethyl) -1,3. 4-oxadia Z ol-2- yl) b enzo (b) f uran- 
15 4-vloxy) -3- (4- (3 ,4-methvlenedioxyp henvl)piperidino) -2-propanol 

hydrochloride 

By the reactions in the same manner as in Example 1 
using (R) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2- (1- 

thylethyl)-l,3,4-oxadiazole (1.0 g) and 4- (3,4- 
methylenedioxyphenyDpiperidine (0.75 g) , an oil was obtained. 
This was dissolved in acetone and a hydrogen chloride-dioxane 
solution was added. The precipitated crystals were collected 
by filtration and dried to give the title compound (0.61 g) as 
white crystals, melting point 209-211°C. 
25 Example 140 

(R) -1- (2- (5- (1-methvlethyl) -1 , 3 . 4-oxadiazol-2- yl ) benzo (b) furan- 
4-vloxy) -3- (4- (naphthalen-2-vl) piper idino) -2-propanol 
hydrochloride 3/4 hydrate 

By the reactions in the same manner as in Example 1 
30 using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2- (1- 



rae 

20 



in acetone and hydrochloric acia was aadeu. piecipi^-t 
crystals were collected by filtration and dried to give the 



title compound (0.26 g) as white crystals, melting point 124 
126°C 

Example 141 

( S ) (4- p ,4-dimethylphenyl) piperid ino) -3- (2- (5- (1- 
5 methylethyl) -1 , 3 , 4oxadiazol-2-yl) benzo (b) f uran-4-yl oxy) -2- 
propanol hydrobromide 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2- (1- 
methylethyl)-l,3,4-oxadiazole (0.6 g) and 4-(3,4- 
io dimethylphenyDpiperidine (0.6 g) , an oil was obtained. This 
was dissolved in isopropanol, and 48% hydrobromic acid was 
added. The precipitated crystals were collected by filtration 
and dried to give the title compound (0.46 g) as pale-yellow 
crystals, melting point 159-161°C. 
is Example 142 

(S) -1- (2- (5- (1 , 1-dimethylethyl) -1 , 3 . 4-oxadiazol-2-yl) b enzo (b) - 
furan-4-yloxy) -3- (4- (1 , 4-benzodioxa n-6-yl) piperidino) -2- 
propanol hydrochloride 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2- (1,1- 
dimethylethyl)-l,3,4-oxadiazole (0.8 g) and 4- (1 , 4-benzodioxan- 
6-yl)piperidine (0.70 g) , an oil was obtained. This was 
dissolved in acetone and hydrochloric acid was added. The 
precipitated crystals were collected by filtration and dried to 
25 give the title compound (0.55 g) as white crystals, melting 

point 197-199°C. 
Example 143 

(s) _!_ (2 - (5- (1 . 1-dimethvlethyl) -1.3, 4-oxa diazol-2- 
yU benzo (b) f uran-4-vloxy) -3- (4- (3 . 4-dichloro p h enyl ) piperidino) - 
3 o 2-propanol hydrochloride 1/2 hydrate 



20 



dimethylethyl) -1 , 3 , 4-oxadiazoie U-o yj c*nu u , - 
dichlorophenyDpiperidine (0.80 g) , an oil was obtained. This 



5 



was dissolved in acetone and hydrochloric acid was added. The 
precipitated crystals were collected by filtration and dried to 
give the title compound (0.55 g) as white crystals, melting 

point 207-209°C. 

The structural formulas of the compounds obtained in 

Examples 136 to 143 are shown in the following. 



Example 144 

( S ) -i- (2- (5- (1 , 1-dimethylethyl) -1 , 3 , 4-oxadiazol-2- 
yDbenzo (b) f uran-4-yloxy) -3- (4- (3 , 4-methylenedioxyphenyl) - 
piperidino) -2-propanol hydrochloride 1/2 hydrate 
5 By the reactions in the same manner as in Example 1 

using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2- (1 , 1- 
dimethylethyl)-l,3,4-oxadiazole (1.5 g) and 4- (3,4- 
methylenedioxyphenyl) piperidine (1.2 g) , an oil was obtained. 
This was dissolved in acetone and hydrochloric acid was added. 
10 The precipitated crystals were collected by filtration and 
dried to give the title compound (1.33 g) as white crystals, 
melting point 204-206°C. 
Example 145 

(S) -1- (2- (5- (2-methylpropyl) -1 , 3 , 4-oxadiazol-2-yl) benzo- 
ls (b) furan-4-yloxy) -3- (4- (3 , 4-methylenedioxyphenyl) piperidino) -2- 
propanol hydrochloride 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2- (2- 
rnethylpropyl) -1 , 3 , 4-oxadiazole (0.62 g) and 4-<3,4- 
20 methylenedioxyphenyl) piperidine (0.4 g) , an oil was obtained. 
This was dissolved in acetone and hydrochloric acid was added. 
The precipitated crystals were collected by filtration and 
dried to give the title compound (0.51 g) as pale-yellow 
crystals, melting point 185-187°C. 
25 Example 146 

(S) -1- (2- (5- (2-methylpropyl) -1 , 3 , 4-oxadiazol-2-yl) benzo- 
(b) furan-4-yloxy) -3- (4- (naphthalen-2-yl) piperidino) -2-propanol 
hydrochloride 

By the reactions in the same manner as in Example 1 
30 using (S) -5- (4-glycidyloxy ) benzo (b) furan-2-yl) -2- (2- 

ir: acetone ana riyar ocriior ic acxa wdb ^aaea. piecip. .d^tu 

crystals were collected by filtration and dried to give the 




-title compound (0.35 g) as pale-yellow crystals, melting point 

78-80°C. 
Example 147 

(S) -1- (4- (3 , 4-dimethylphenyl) piperidino) -3- (2- (5- (2- 
5 methylpropyl) -1,3, 4-oxadiazol-2-yl) benzo (b) furan-4-yloxy ) -2- 
propanol hydrochloride 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxy) benzo (b) furan-2-yl) -2- (2- 
methylpropyl) -1 , 3 , 4-oxadiazole (0.6 g) and 4-(3,4- 
10 dimethylphenyDpiperidine (0.4 g) , an oil was obtained. This 
was dissolved in acetone and hydrochloric acid was added. The 
precipitated crystals were collected by filtration and dried to 
give the title compound (0.45 g) as white crystals, melting 
point 156-158°C. 
is Example 148 

(S) -1- (2- (5- (2-methylpropyl) -1 , 3 , 4-oxadiazol-2- 

yl) benzo (b) furan-4-yloxy ) -3- (4- (3 , 4-dichlorophenyl) piper idino) - 
2-propanol hydrochloride 

By the reactions in the same manner as in Example 1 

20 using (S) -5- (4-glycidyloxy) benzo (b) furan-2-yl) -2- (2- 
methylpropyl) -1 ,3 , 4-oxadiazole (0.62 g) and 4- (3,4- 
dichlorophenyl) piperidine (0.46 g) , an oil was obtained. This 
was dissolved in acetone and hydrochloric acid was added. The 
precipitated crystals were collected by filtration and dried to 

25 give the title compound (0.23 g) as white crystals, melting 

point 98-100°C. 
Example 149 

(S) -1- ( (l-benzylpiperidin-4-yl) amino) -3- (2- (5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2-.propanol 
30 dihydrochloride monohydrate 

oxaaiazoie q) ana -i amino . Dci^y^pip^ixaiLc v-.- ^> , — 

oil was obtained. This was dissolved in acetone and 




hydrochloric acid-ethanol solution was added. The precipitated 
crystals were collected by filtration and dried to give the 
title compound (1.2 g) as white crystals, melting point 260- 

262°C. 
5 Example 150 

( S ) -i- (2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) - 
3- (4- (4-methylphenyl)piperidino) -2-propanol hydrochlo ride 1/4 

hydrate 

By the reactions in the same manner as in Example 1 
10 using (S) -5- ( 4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 
oxadiazole (1.0 g) and 4- (4-methylphenyl) piperidine (0.75 g) , 
an oil was obtained. This was dissolved in acetone and 
hydrochloric acid-ethanol solution was added. The precipitated 
crystals were collected by filtration and dried to give the 
15 title compound (0.95 g) as white crystals, melting point 203- 
205°C. 

Example 151 

(S ) -i- (4- (2 , 3-dihydrobenzo (b) f uran-5-yl) piperidino) - 3- (2- (5- 
methyl-1 , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2-propanol 

20 hydrochloride 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 
oxadiazole (0.50 g) and 4- (2 , 3-dihydrobenzo (b) f uran-5- 
yl) piperidine (0.35 g) , an oil was obtained. This was 

25 dissolved in ethanol and hydrochloric acid was added. The 

precipitated crystals were collected by filtration and dried to 
give the title compound (0.55 g) as white crystals, melting 

point 198-200°C. 

The structural formulas of the compounds obtained in 
30 Examples 144 to 151 are shown in the following. 




Example 152 

(S)-l-(4-(2 f 3-dihydrobenzQ (b) f uran-5-y 1 ) piper iciino) -3- (2 - (5- 



hydroxymethyl-1 , 3 , 4-oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2- 
propanol 

By the reactions in the same manner as in Example 1 
using (S) -5- ( 4-glycidyloxybenzo (b) furan-2-yl) -2-hydroxymethyl- 
5 1,3,4-oxadiazole (0.58 g) and 4- (2 , 3-dihydrobenzo (b) furan-5- 
yUpiperidine (0.40 g) , the title compound (0.58 g) was 
obtained as white crystals, melting point 156-158°C. 
Example 153 

(R) _x_ (4- (2, 3-dihydrobenzo (b) furan-5-yl) piper idino) -3- (2- (5- 
io methyl-1 , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yl oxy) -2-propanol 
hydrobromide 

By the reactions in the same manner as in Example 1 
using (R) -5- (4-glycidyloxybenzo (b) furan-2-yi) -2-meLhyl-l , 3 , 4- 
oxadiazole (0.25 g) and 4- (2 , 3-dihydrobenzo (b) furan-5- 

15 yljpiperidine (0.18 g) , an oil was obtained. This was 

dissolved in isopropanol and hydrogen chloride-ether solution 
was added. The precipitated crystals were collected by 
filtration and dried to give the title compound (0.32 g) as 
white crystals, melting point 176-179°C. 

20 Example 154 

(S) -1- (4- (2 , 3-dihydrobenzo (b) furan-5-yl) piperi dino) -3- (2- (5- 
ethvl-1 , 3 , 4-oxadiazol-2-vl) benzo (b) f uran-4-yloxy) -2-propanol 
hydrochloride 1/2 hydrate 

By the reactions in the same manner as in Example 1 

25 using (S) -2-ethyl-5- (4-glycidyloxybenzo (b) furan-2-yl) -1 , 3 , 4- 
oxadiazole (0.50 g) and 4- (2 , 3-dihydrobenzo (b) furan-5- 
yDpiperidine (0.35 g) , an oil was obtained. This was 
dissolved in a mixed solution of isopropanol-ethyl acetate 
(1:1) and a hydrogen chloride-ether solution was added. The 

30 precipitated crystals were collected by filtration and dried to 



Example 155 

(S) -1- (4- (2, 3-dihydrobenzo (b) furan-5-yl) piperidino) -3- (2- (5- ( 




methylethyl) -1 , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2- 
propanol dihydrobromide 3/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2- (1- 
5 methylethyl) -1 , 3 , 4-oxadiazole (0.50 g) and 4- (2,3- 

dihydrobenzo (b) furan-5-yl) piperidine (0.35 g) , an oil was 
obtained. This was dissolved in isopropanol and 48% 
hydrobromic acid was added. The precipitated crystals were 
collected by filtration and dried to give the title compound 
10 (0.38 g) as yellow crystals, melting point 131-136°C 
(decomposition) . 
Example 156 

(S) -1- (4- (chroman-6-yl) piperidino) -3- (2- (5-methyi-i , 3 , 4- 
oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2-propanol hydrochloride 

I5 By the reactions in the same manner as in Example 1 

using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l , 3 , 4- 
oxadiazole (1.0 g) and 4- (chroman-6-yl) piperidine (0.90 g) , an 
oil was obtained. This was dissolved in isopropanol and 
hydrogen chloride-ethanol solution was added. The precipitated 

20 crystals were collected by filtration and dried to give the 
title compound (1.3 g) as white crystals, melting point 202- 
204°C. 

Example 157 

(S) -1- (4- (chroman-6-yl) piperidino) -3- (2- (5-ethyl-l , 3 , 4- 
25 oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propanol (L) -tartrate 
By the reactions in the same manner as in Example 1 
using (S) -2-ethyl-5- (4-glycidyloxybenzo (b) furan-2-yl) -1,3,4- 
oxadiazole (1.0 g) and 4- (chroman-6-yl) piperidine (0.90 g) , an 
oil was obtained. This was dissolved in ethanol and (L) - 
30 tartaric acid-ethanol solution was added. The precipitated 



17 8~ C . 



10 



Example 158 

(S) -1- (4- (chroman-6-yl) piperidino) -3- (2- (5- (1-methylethyl) - 
1.3. 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propanol 
hydrochloride 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2- (1- 
methylethyl)-l,3,4-oxadiazole (1.0 g) and 4- (chroman-6- 
yl) piperidine (0.90 g) , an oil was obtained. This was 
dissolved in isopropanol and hydrogen chloride-ethanol solution 
was added. The precipitated crystals were collected by 
filtration and dried to give the title compound (1.3 g) as 
white crystals, melting point 183-185°C. 
Example 159 

ethyl (S) -4- (4-f luorophenyl) -1- (2-hvdroxy-3- (2- ( 5-methyl-l , 3 , 4- 
is oxadiazol-2-yl) benzo (b) furan-4-yloxy) p ropyl) piperidine-4- 
carboxylate hydrobromide monohydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l , 3 , 4- 
oxadiazole (1.0 g) and ethyl 4- (4-f luorophenyl) piperidine-4- 
20 carboxylate (0.82 g) , an oil was obtained. This was dissolved 
in acetone, hydrobromic acid was added. The precipitated 
crystals were collected by filtration and dried to give the 
title compound (0.66 g) as white crystals, melting point 132- 
135°C. 

25 The structural formulas of the compounds obtained in 

Examples 152 to 159 are shown in the following. 




Example 160 

(S) -4- (3 ,4-dichlorophenyl) -1- ( 2-hydroxy-3- (2- (5 -methyl-l , 3 , 4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy) propyl) piperidine-4- 
carbonitrile hydrobromide monohydrate 
5 By the reactions in the same manner as in Example 1 

using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l , 3 , 4- 
oxadiazole (0.22 g) and 4- (3 , 4-dichlorophenyl) piperidine-4~ 
carbonitrile (0.20 g) , an oil was obtained. This was dissolved 
in acetone and hydrobromic acid was added. The precipitated 
10 crystals were collected by filtration and dried to give the 
title compound (0.12 g) as brown crystals, melting point 265- 
268°C (decomposition) . 
Example 161 

(S) -1- (4-hydroxy-4- (3 , 4-methylenedioxyphenyl) piperidino) -3- (2- 
15 ( 5-methyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2- 

propanol hydrochloride 1/2 hydrate 

By the reactions in the same manner as in Example 1 

using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l , 3 , 4- 

oxadiazole (0.51 g) and 4-hydroxy-4- (3 , 4-methylenedioxyphenyl) - 
20 piperidine (0.42 g) , an oil was obtained. This was dissolved 

in isopropanol and hydrochloric acid-ether solution was added. 

The precipitated crystals were collected by filtration and 

dried to give the title compound (0.51 g) as white crystals, 

melting point 184-186°C. 
25 Example 162 

(s) (2- (5-methylthio-l , 3 , 4-oxadiazol-2-yl) benzo (b) furan-4- 
yloxy) -3- (4- (naphthalen-2-yl) piperidino) -2-propanol 
hydrochloride 1/4 hydrate 

By the reactions in the same manner as in Example 1 
30 using 5- ( 4-hydroxybenzo (b) f uran-2-yl) -2-methylthio-l ,3,4- 

carbonaie (0.^ gj , (i) -b- W" giyciayioxyoeiizo U ; ) ^ ura:. ^ y^/ - 

methylthio-l f 3,4-oxadiazole (0.54 g) was obtained- This was 




dissolved in methanol and 4- (naphthalen-2-yl) piperidine (0.5 g) 
was added. The mixture was refluxed under heating for 5 hr. 
The reaction solvent was evaporated under reduced pressure and 
the residue was purified by silica gel column chromatography 
5 (chloroform/methanol) to give an oil. This was dissolved in 
ethyl acetate and a hydrochloric acid-ether solution was added. 
The precipitated crystals were collected by filtration and 
dried to give the title compound (0.34 g) as brown crystals, 
melting point 121-126°C. 
10 Example 163 

( S ) (2- (5-methoxy-l , 3, 4-oxadiazol-2-yl) benzo (b) furan-4- 
yloxy) -3- (4- (naphthalen-2-yl ) piperidino) -2-propanol 
hydrochloride 1/4 hydrate 

By the reactions in the same manner as in Example 1 

is using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methoxy-l , 3, 4- 
oxadiazole (0.18 g) obtained in Starting Material Synthesis 
Example 118 and 4- (naphthalen-2-yl) piperidine (0.12 g) , an oil 
was obtained. This was dissolved in acetone and a hydrochloric 
acid-ether solution was added. The precipitated crystals were 

20 collected by filtration and dried to give the title compound 
(0.11 g) as white crystals, melting point 250-251°C. 
Example 164 

(S) -1- (2- (5-methoxy-l, 3, 4-oxadiazol-2-yl) benzo (b) furan-4- 
yloxy ) -3- (4- (3 , 4-methylenedioxyphenyl) piperidino) -2-propanol 

25 hydrochloride 1/4 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methoxy-l , 3 , 4- 
oxadiazole (0.30 g) and 4- (3 , 4-methylenedioxyphenyl) piperidine 
(0.20 g) , an oil was obtained. This was dissolved in acetone 

30 and a hydrochloric acid-ether solution was added. The 



pour. 242-246°C (ciecomposiiiori) 




Example 165 

(S) -1- (2- (5-ethoxy-l , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy) - 
3- (4- (3 , 4-methylenedioxyphenyl) piperidino) -2-propanol 

By the reactions in the same manner as in Example 1 
5 using (S) -2-ethoxy-5- (4-glycidyloxybenzo (b) furan-2-yl) -1 , 3 , 4- 
oxadiazole (1.0 g) and 4- (3 , 4-methylenedioxyphenyl) piperidine 
(0.65 g) , crude crystals were obtained. The crystals were 
recrystallized from ethanol and purified to give the title 
compound (1.2 g) as white crystals, melting point 117-118°C. 

10 Example 166 

(S) -1- (2- (5- (1-methylethyloxy) -1 , 3 , 4-oxadiazol-2- 
yl) benzo (b) f uran-4-yloxy ) -3- (4- (naphthalen-2-yl) piperidino) -2- 
propanol hydrobromide 1/2 hydrate 

By the reactions in the same manner as in Example 1 

25 using (S) -2- ( 1-methylethyloxy ) -5- (4-glycidyloxybenzo (b) furan-2- 
yl) -l f 3 , 4-oxadiazole (0.50 g) and 4- (naphthalen-2-yl) piperidine 
(0.35 g) , an oil was obtained. This was dissolved in 
isopropanol and 48% hydrobromic acid was added. The 
precipitated crystals were collected by filtration and dried to 

20 give the title compound (0.52 g) as yellow crystals, melting 

point 123-135°C. 
Example 167 

(S ) (2- (5- (1-methylethyloxy) -1 , 3 , 4-oxadiazol-2-yl) benzo- 

(b) furan-4-yloxy) -3- (4- (3 , 4-methylenedioxyphenyl) piperidino) -2- 

25 propanol hydrobromide 

By the reactions in the same manner as in Example 1 
using (S) -2- (1-methylethyloxy) -5- (4-glycidyloxybenzo (b) furan-2- 
yl) -1,3, 4-oxadiazole (0.50 g) and 4- (3 , 4-methylenedioxyphenyl) - 
piperidine (0.35 g) , an oil was obtained. This was dissolved 

30 in isopropanol and 48% hydrobromic acid was added. The 



point 196-198°C. 

The structural formulas of the compounds obtained in 



Example 168 

(S) -x- (2 - (5-methyloxazol-2-yl) benzo (b) furan-4-yloxy) -3- (4- (3 , 4- 
methylenedioxyphenyl) piperidino) -2-propan ol hydrochloride 
By the reactions in the same manner as in Example 1 

5 using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyloxazole 
(2.0 g) and 4- (3 , 4-methylenedioxyphenyl ) piperidine (1.4 g) , an 
oil was obtained. This was dissolved in ethanol and 
hydrochloric acid was added. The precipitated crystals were 
collected by filtration and dried to give the title compound 

io (1.2 g) as pale-yellow crystals, melting point 239-241°C. 

1 H-NMR(DMSO-d 6 )8:1.93-2.00(m, 4H) , 2.42(s, 3H) , 2.78(m, 1H) , 
3.20(m, 2H), 3.35-3.42(m, 2H) , 3.69-3.73(m, 2H) , 4 . 12-4 . 20 (m, 
2H) , 4.53(m, 1H) , 5.98(s, 2H) , 6.05(m, 1H) , 6.72(d, J=7 . 8 , 1H) , 
6.79-6.90(m, 3H) , 7.08(s, 1H) , 7.31-7.38(m, 2H) , 7.61(s, 1H) , 

is 10.05(bs, 1H) 
Example 169 

(S) -1- (4- (2 , 3-dihydrobenzo (b) furan-5-yl) piperi dino) -3- (2- (5- 
methyloxazol-2-yl) benzo (b) furan-4-yloxy ) -2-pro panol 
hydrochloride 

2 0 By the reactions in the same manner as in Example 1 

using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyloxazole 
(1.4 g) and 4- (2, 3-dihydrobenzo (b) furan-5-yl) piperidine (1.0 g) , 
an oil was obtained. This was dissolved in ethanol and 
hydrochloric acid was added. The precipitated crystals were 

25 collected by filtration and dried to give the title compound 
(0.81 g) as white crystals, melting point 230-233°C. 
1 H-NMR(CDCl 3 )8:2.01-2.08 (m, 2H) , 2.45(s, 3H) , 2.59-2.74(m, 3H) , 
2.90-3.02(m, 2H) , 3.18(t, J=8.0, 2H) , 3.32 (m, 2H) , 3.80-3.92 (m, 
2H) , 4.02(m, 1H) , 4.35(m, 1H) , 4.56(t, J=8.0, 2H) , 4.79(m, 1H) , 

30 5.68(bs, 1H) , 6.72(m, 2H) , 6.93(s, 1H) , 6.98(d, J=7 . 8 , 1H) , 

( S ) - 1 - ( 2 - (5-ethyloxazoi-2-yi) benzo (io) luran - yj-oxyj j. i :? u> , - _ 



me 



thylenedioxyphenyl) piperidino) -2-propanol dihydrochlo r ide 1/2 



hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5-ethyl-2- (4-glycidyloxybenzo (b) furan-2-yl) oxazole 
(1.0 g) and 4- (3 , 4-methylenedioxyphenyl) piperidine (0.8 g) , an 
5 oil was obtained. This was dissolved in acetone and 

hydrochloric acid was added. The precipitated crystals were 
collected by filtration and dried to give the title compound 
(1.05 g) as white crystals, melting point 145-147°C. 
Example 171 

10 ( S ) -1- (2- (5-ethyloxazol-2-yl) benzo (b) f uran-4-yloxy) -3- (4- (1 , 4- 
benzodioxan-6-yl)piperidino) -2-propanol hydrochloride 5/4 

hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5-ethyl-2- (4-glycidyloxybenzo (b) furan-2-yl) oxazole 

is (0.6 g) and 4- ( 1 , 4-benzodioxan-6-yl) piperidine (0.6 g) , an oil 
was obtained. This was dissolved in acetone and hydrochloric 
acid was added. The precipitated crystals were collected by 
filtration and dried to give the title compound (0.5 g) as 
white crystals, melting point 89-91°C. 

20 Example 172 

(S)-l-(2- (5-ethyloxazol-2-yl) benzo (b) f ura n-4-yloxy) -3- (4- 
(naphthalen-2-vl)piperidino) -2-propanol hy drochloride 1/2 
hydrate 

By the reactions in the same manner as in Example 1 
25 using (S) -5-ethyl-2- (4-glycidyloxybenzo (b) furan-2-yl) oxazole 
(0.7 g) and 4- (naphthalen-2-yl) piperidine (0.6 g) , an oil was 
obtained. This was dissolved in acetone, and hydrochloric acid 
was added. The precipitated crystals were collected by 
filtration and dried to give the title compound (0.6 g) as 
30 white crystals, melting point 114-116°C. 



3- (4- (3 , 4-methylenedioxyphenyl) piper lctino ) -z-propano. 
dihydrochloride 1/2 hydrate 




By the reactions in the same manner as in Example 1 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5- (1- 
methylethyl) oxazole (1.0 g) and 4- (3 , 4-methylenedioxyphenyl ) - 
piperidine (0.8 g) , an oil was obtained. This was dissolved in 
5 acetone and hydrochloric acid was added. The precipitated 
crystals were collected by filtration and dried to give the 
title compound (0.97 g) as white crystals, melting point 139- 
141°C. 

Example 174 

10 (S) -1- (2- (5- (1-methylethyl) oxazol-2-yl) benzo (b) f uran-4-yloxy ) - 
3- (4- (3 , 4-dimethylphenyl) piperidino) -2-propanol hydrochloride 
1/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5- (1- 
15 methylethyl ) oxazole (0.8 g) and 4- ( 3 , 4-dimethylphenyl) - 

piperidine (0.6 g) , an oil was obtained. This was dissolved in 
acetone and hydrochloric acid was added. The precipitated 
crystals were collected by filtration and dried to give the 
title compound (0.59 g) as white crystals, melting point 119- 

20 121°C. 

Example 175 

(S) -1- (2- (5- (1-methylethyl) oxazol-2-yl) benzo (b) f uran-4-yloxy ) - 
3- (4- (3 , 4-dichlorophenyl) piperidino) -2-propanol hydrochloride 
1/2 hydrate 

25 By the reactions in the same manner as in Example 1 

using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5- (1- 
methylethyl) oxazole (0.95 g) and 4- (3 , 4-dichlorophenyl) - 
piperidine (0.85 g) , an oil was obtained. This was dissolved 
in acetone and hydrochloric acid was added. The precipitated 

30 crystals were collected by filtration and dried to give the 

The structural formulas of the compounds obtained in 
Examples 168 to 175 are shown in the following. 



Example 176 

^Inxvlbenzo (b) f u ran-2-vl) -1 , 3 ,_4 z oxadiazole 

5-Methyl-2- (4- (3-chloropropyloxy) benzo (b) furan-2-yl) - 
5 1 3 4-oxadiazole (1.0 g) , 4- (3 , 4-methylenedioxyphenyl) - 

pyridine (0.7 g) , potassium carbonate (1.5 g) and potassium 
iodide (1.0 g) were dissolved in a mixed solvent (50 ml) of 
DMF-toluene (2:1) and the solution was stirred with refluxing 
under heating at 80°C for 4 hr. The reaction mixture was 
l0 poured into water, extracted with ethyl acetate and dried. The 
solvent was evaporated under reduced pressure and the residue 
was purified by silica gel column chromatography 
(chloroform/methanol) to give the title compound (0.93 g) as 
white crystals, melting point 125-127°C. 
is Example 177 

benzj>(blfu^n^^ 

By the reactions in the same manner as in Example 176 
using 5-methyl-2- (4- (3-chloro P ropyloxy) benzo (b) furan-2-yl) - 
20 i 3 4-oxadiazole (1.0 g) , 4- (naphthalen-2-yl) piperidine (0.7 g), 
potassium carbonate (1.5 g) and potassium iodide (1.0 g) , an 
oil was obtained. This was dissolved in acetone and a 
hydrochloric acid-ethanol solution was added. The precipitated 
crystals were collected by filtration and dried to give the 
25 title compound (1.2 g) as white crystals, melting point 205- 



207°C, 



30 



Example 178 

2 z vl)^e^^ 

By the reactions in the same manner as in Example 176 



potassium carbonate (1.5 g) and potassium xocUde u-o y. 
oil was obtained. This was dissolved in acetone and a 



hydrochloric acid-ethanol solution was added. The precipitated 
crystals were collected by filtration and dried to give the 
title compound (0.51 g) as white crystals, melting point 265°C 
or higher. 
5 Example 179 

5-ethyl-2- (4- (3- (4- (naphthalen-2-yl) piperidino) p ropyloxy) - 
benzo(b) furan-2-yl ) -1 , 3 , 4-oxadiazol e hydrochloride 

By the reactions in the same manner as in Example 176 
using 5-ethyl-2- (4- (3-chloropropyloxy) benzo (b) furan-2-yl) - 

10 1,3, 4-oxadiazole (0.7 g) , 4- (naphthalen-2-yl) piperidine (0.5 g) , 
potassium carbonate (1.5 g) and potassium iodide (1.0 g) , an 
oil was obtained. This was dissolved in acetone and a 
hydrochloric acid-ethanol solution was added. The precipitated 
crystals were collected by filtration and dried to give the 

25 title compound (0.16 g) as white crystals, melting point 198- 
200°C. 

Example 180 

5-ethyl-2- (4- (3- (4- (3 , 4-methylenedioxvphenyl) piperidino) - 
propyloxy) benzo (b) furan-2-yl) -1,3, 4-oxadiazo le hydrochloride 

20 1/4 hydrate 

By the reactions in the same manner as in Example 176 
using 5-ethyl-2- (4- (3-chloropropyloxy) benzo (b) furan-2-yl) - 
1,3, 4-oxadiazole (1.0 g) , 4- (3 , 4-methylenedioxyphenyl) - 
piperidine (0.8 g) , potassium carbonate (0.68 g) and potassium 

25 iodide (0.57 g) , an oil was obtained. This was dissolved in 
ethanol and a hydrochloric acid-ethanol solution was added. 
The precipitated crystals were collected by filtration and 
dried to give the title compound (0.92 g) as white crystals, 
melting point 192-193°C. 

30 Example 181 



using 



By the 
5-ethyl 



reactions in the same manner as m Example 
-2- (4- (3-chloropropyloxy) benzo (b) furan-2-yl) 



1,3,4-oxadiazole (1.0 g), 4- (3 , 4-dichlorophenyl) piperidine 
(0.79 g) , potassium carbonate (0.68 g) and potassium iodide 
(0.57 g) , an oil was obtained. This was dissolved in ethanol 
and a hydrochloric acid-ethanol solution was added. The 
5 precipitated crystals were collected by filtration and dried to 
give the title compound (1.1 g) as white crystals, melting 

point 225-227°C. 
Example 182 

2- (4- (3- (4- (l,4-benzodioxan-6-vl)piperidino)propyloxy) - 
j o benzo (b) furan-2-yl) -5- ( 1-methylet hvl) -1,3, 4-oxadiazole 
hydrochloride 

By the reactions in the same manner as in Example 176 
using 5- (1-methylethyl) -2- (4- (3-chloropropyloxy) benzo (b) ruran- 
2-yl) -1,3,4-oxadiazole (0.9 g) , 4- (1 , 4-benzodioxan-6- 
15 yDpiperidine (0.7 g) , potassium carbonate (1.5 g) and 
potassium iodide (1.0 g) , an oil was obtained. This was 
dissolved in acetone and hydrochloric acid was added. The 
precipitated crystals were collected by filtration and dried to 
give the title compound (0.68 g) as white crystals, melting 

20 point 203-205°C. 
Example 183 

2 - (4- (3- (4- (3 ,4-dimethylphenyl) piperidino ) propyloxy) - 
benzo (b) furan-2-yl) -5- ( 1-meth ylethyl ) -1,3, 4-oxadiazole 
hydrochloride 

25 By the reactions in the same manner as in Example 176 

using 5- (1-methylethyl) -2- (4- (3-chloropropyloxy) benzo (b) furan- 
2-yl)-l, 3, 4-oxadiazole (1.0 g) , 4- (3 , 4-dimethylphenyl) - 
piperidine (0.8 g) , potassium carbonate (1.5 g) and potassium 
iodide (1.0 g) , an oil was obtained. This was dissolved in 

30 acetone and hydrochloric acid was added. The precipitated 



219°C. 

The structural formulas of the compounds obtai 



Example 184 

7- (4- (3- (4- (3 ,4-dichlorophenvl) piperidino) propylox y) - 
benzo (b) furan-2-yl) -5- (1-methyleth y l) - 1,3 , 4-oxadiazole 
hydrochloride 

5 By the reactions in the same manner as in Example 17 6 

using 5- (1-methylethyl) -2- (4- (3-chloropropyloxy) benzo (b) furan- 
2-yl) -1,3, 4-oxadiazole (1.0 g) , 4- (3 , 4-dichlorophenyl) - 
piperidine (0.8 g) , potassium carbonate (1.5 g) and potassium 
iodide (1.0 g) , an oil was obtained. This was dissolved in 

10 acetone and hydrochloric acid was added. The precipitated 
crystals were collected by filtration and dried to give the 
title compound (0.9 g) as white crystals, melting point 247- 

249°C. 

Example 185 

i5 2 - (4- (3- (4- (naphthalen-2-vl) pip e ridino) propyloxy) benzo (b) furan- 
7- yl) -5- ( 1-methylethvl) -1.3, 4-oxadiazole hydrochloride 

By the reactions in the same manner as in Example 176 
using 5- (1-methylethyl) -2- (4- (3-chloropropyloxy) benzo (b) furan- 
2-yl) -1,3, 4-oxadiazole (1.0 g) , 4- (naphthalen-2-yl) piperidine 

20 (0.9 g), potassium carbonate (1.5 g) and potassium iodide (1.0 
g) , an oil was obtained. This was dissolved in acetone and 
hydrochloric acid was added. The precipitated crystals were 
collected by filtration and dried to give the title compound 
(1.15 g) as white crystals, melting point 215-217°C. 

25 Example 186 

2- (4- (3- (4- (3 ,4-methylenedioxyphenyl) piperidino) - 
prop yloxy) benzo (b) f uran-2-yl ) -5- ( 1-methylethyl) -1.3,4- 
oxadiazole hydrochloride 

By the reactions in the same manner as in Example 176 
30 using 5- (1-methylethyl) -2- (4- (3-chloropropyloxy) benzo (b) furan- 



iodide (1.0 g) , an oil was obtained. This was aissoxvea n. 
acetone and hydrochloric acid was added. The precipitated 



crystals were collected by filtration and dried to give the 
title compound (1.07 g) as white crystals, melting point 193- 
195°C. 

Example 187 

5 2- (4- (3- (4- (3 . 4-dimethvlphenyl) Piperidino) prop yloxy) - 

ihi fnran-2-vl) -5- ( 1 ■ 1-dimethylethyl ) -1 , 3 , 4-oxadiazole 
hydrochloride 

By the reactions in the same manner as in Example 176 
using 5- (1 , 1-dimethylethyl) -2- (4- (3-chloropropyloxy) - 

io benzo(b)furan-2-yl) -1,3, 4-oxadiazole (0.8 g), 4-(3,4- 

dimethylphenyDpiperidine (0.7 g), potassium carbonate (1.5 g) 
and potassium iodide (1.0 g), an oil was obtained. This was 
dissolved in acetone and hydrochloric acid was added. The 
precipitated crystals were collected by filtration and dried to 

15 give the title compound (0.68 g) as white crystals, melting 
point 226-228°C. 
Example 188 

2- (4- (3- (4- (3 , 4-dichlorophenyl) pip eridino) propyloxy) - 
K^^fnran-2-vl)-5-n - 1-dimethylethyl ) -1 , 3 , 4-oxadiazole , 

20 hydrochloride 

By the reactions in the same manner as in Example 17 6 
using 5- (1 , 1-dimethylethyl) -2- (4- (3-chloropropyloxy) - 
benzo(b)furan-2-yl) -1,3, 4-oxadiazole (1.0 g) , 4-(3,4- 
dichlorophenyDpiperidine (0.8 g) , potassium carbonate (1.5 g) 

25 and potassium iodide (1.0 g), an oil was obtained. This was 
dissolved in acetone and hydrochloric acid was added. The 
precipitated crystals were collected by filtration and dried to 
give the title compound (0.75 g) as white crystals, melting 
point 249-251°C. 

30 Example 189 



hydrochloride 

By the reactions in the same manner as in Example 176 



10 



using 5- (1 , 1- dimethyl ethyl) -2- (4- (3-chloropropyloxy ) - 
benzo(b)furan-2-yl)-l,3,4-oxadiazole (1.0 g) , 4-(3,4- 
methylenedioxyphenyDpiperidine (0.8 g) , potassium carbonate 
(1.5 g) and potassium iodide (1.0 g) , an oil was obtained. 
This was dissolved in acetone and hydrochloric acid was added. 
The precipitated crystals were collected by filtration and 
dried to give the title compound (1.1 g) as white crystals, 
melting point 211-213°C. 
Example 190 

5- (2-methvlpropyl) -2- (4- (3- (4- (3 . 4-methylenedioxyphenyl) - 
P iperidin-l-vl) propyloxyl benzo (b) furan-2- y l) -1, 3, 4-oxadiazole 

By the reactions in the same manner as in Example 176 
using 5- (2-methylpropyl) -2- (4- (3-chloropropyloxy ) benzo (b) turan- 
2-yl)-l, 3, 4-oxadiazole (0.5 g), 4- (3 , 4-methylenedioxyphenyl) - 
piperidine (0.37 g) , potassium carbonate (0.2 g) and potassium 
iodide (0.25 g) , the title compound (0.32 g) was obtained as 
brown crystals, melting point 103-105°C. 
Example 191 

2- (4- (3- (4- (3 , 4-dimethylphenvl) piper idin-l-yl) propyloxy) - 
20 benzo (b) furan-2-vl) -5- (2-methylprop y l) - 1 , 3 , 4-oxadiazole 
hydrochloride 

By the reactions in the same manner as in Example 176 
using 5- (2-methylpropyl) -2- (4- (3-chloropropyloxy) benzo (b) f uran- 
2-yl) -1,3, 4-oxadiazole (0.67 g) , 4- (3 , 4-dimethylphenyl) - 

25 piperidine (0.4 g) , potassium carbonate (0.33 g) and potassium 
iodide (0.33 g), an oil was obtained. This was dissolved in 
ethanol and hydrochloric acid was added. The precipitated 
crystals were collected by filtration and dried to give the 
title compound (0.28 g) as white crystals, melting point 200- 

30 203°C. 



15 



Example 192 

2- (4- (3- (4- (3 , 4-dichlorophenvl) pipe ridin-l-yl) propyloxy) - 
^n,n fh) furan-2-vl) -5 - (2-methylpropyl) -1,3, 4-oxadiazole 
hydrochloride 

5 By the reactions in the same manner as in Example 17 6 

using 5- (2-methylpropyl) -2- (4- (3-chloropropyloxy) benzo (b) furan- 
2-yl) -1,3, 4-oxadiazole (0.43 g) , 4- ( 3 , 4-dichlorophenyl) - 
piperidine (0.3 g) , potassium carbonate (0.2 g) and potassium 
iodide (0.25 g), an oil was obtained. This was dissolved in 

io ethanol and hydrochloric acid was added. The precipitated 
crystals were collected by filtration and dried to give the 
title compound (0.3 g) as white crystals, melting point 212- 
215°C. 

Example 193 

15 2 - (4- (3- (4- (naphthalen-2-yl) pip eridin-l-yl) propyloxy) - 
h P , 7 o (h) f uran-2-yl) - 5- (2-methylpro py l) - 1,3 , 4-oxadiazole 
hydrochloride 

By the reactions in the same manner as in Example 17 6 
using 5- (2-methylpropyl) -2- (4- (3-chloro P ropyloxy) benzo (b) furan- 
20 2-yl) -1,3, 4-oxadiazole (0.67 g) , 4- (naphthalen-2-yl) piperidine 
(0.4 g), potassium carbonate (0.33 g) and potassium iodide 
(0.33 g) , an oil was obtained. This was dissolved in ethanol 
and hydrochloric acid was added. The precipitated crystals 
were collected by filtration and dried to give the title 
25 compound (0.48 g) as pale-yellow crystals, melting point 183- 

185°C. 

Example 194 

(s) - 3 - ( 4 - n . 4-dichlorophenyl) piperid i no) -1- (2- (5-methyl-l ,3,4- 
o^diazol-2-yl) benzo (b) furan-4- Y l°*Y ) -2-propanone 
30 to a solution of (S) -3- (4- (3 , 4-dichlorophenyl) - 



toluene (1:1) were added WSC (1.9 g) ana trif luoroacetxc acia 
(0.60 ml) , and the mixture was further stirred under ice- 



cooling for 1 hr and then at room temperature for 1 hr. The 
reaction mixture was poured into ice water and extracted with 
ethyl acetate. The organic layer was washed with saturated 
aqueous sodium hydrogencarbonate solution and dried over 

5 anhydrous sodium sulfate. The solvent was evaporated under 
reduced pressure and the obtained crude crystals were washed 
with ethanol and. ethyl acetate to give the title compound (0.28 
g) as white crystals, melting point 128°C (decomposition). 
1 H-NMR(CDC1 3 )5:1.83 (m, 4H) , 2.05 (m, 2H) . 2.31 (m f 1H) , 2.67(s, 

10 3H) , 3.05 (m, 2H) , 3.54(s, 2H) , 4.90(s, 2H) , 6.62(d, J=7 . 8 , 1H) , 
7.07 (m, 1H) , 7.26-7.38(m, 4H) , 7.64(s, 1H) 

The following compounds can be also synthesized by 
similar reactions. 
Example 195 

15 ( S ) -1- (2- (2- (5-methvl-l , 3 , 4-oxadiazol-2-yl) viny l) phenyloxy) -3- 
(4- (3 ,4-methylenedioxvphenyl)piperidi no) -2-propanol 

By the reactions in the same manner as in Example 1 
using (S) -5- (2 ' -glycidyloxystyryl) -2-methyl-l , 3 , 4-oxadiazole 
and 4-(2,3-dihydrobenzo(b)furan-6-yl)piperidine, the title 

20 compound can be obtained. 
Example 196 

(s) _!_ (2 - (2- (3-methyl-l . 2 , 4-oxadiazol-5-yl) vinyl) phenyloxy) - 3- 
(4- (3 ,4-dichlorophenyl)piperidino) -2 -propanol 

By the reactions in the same manner as in Example 1 
25 using ( S ) -5- (2 '-glycidyloxystyryl) -3-methyl-l, 2, 4-oxadiazole 

and 4- (3,4-dichlorophenyl)piperidine, the title compound can be 

obtained. 
Example 197 

(s) _ 4 _ (2-hydroxy-3- (4- ( chroman-6-yl) piperidino) pr opyloxy) -N , N- 
30 dimethylbenzo (b) thiophene-2-carboxamide 



dimethylcarboxamide and 4- (chroman-b-yi) piper lame , the 
compound can be obtained. 



Example 198 

(s) ( 4 - (2 ,3-dihydrobenzo (b) f uran-6-yl) pi peridino) -3- (2- (5- 
meth yl-1 . 3 , 4-oxadiazol-2-yl) benzo (b) f ur an-4-yloxy ) -2-propanol 
By the reactions in the same manner as in Example 1 
5 using (S) -5- (4-glycidyloxybenzo (b) f uran-2-yl) -2-methyl-l , 3 , 4- 
oxadiazole and 4- (2 , 3-dihydrobenzo (b) furan-6-yl) piperidine , the 
title compound was obtained as white crystals, melting point 

133-135°C. 
Example 199 

10 (S) -1- (4- (2 , 3-dihydrobenzo (b) furan-6- yl) piperidino) -3- (2- (5- 
methyloxazol-2-yl) benzo (b) thiophen-4 -vloxy) -2-propanol 

By the reactions in the same manner as in Example 1 
using (S) -2- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyloxazoie 
and 4- (2 , 3-dihydrobenzo (b) furan-6-yl) piperidine, the title 

15 compound can be obtained. 

The structural formulas of the compounds obtained in 
Examples 192 to 199 are shown in the following. 



Example 200 

f S) -1- (4- (4-methoxy-3-methylphenyl) piperidino) -3- (2- (5 -methyl- 
1.3. 4-oxadiazol-2-vl) benzo (b) f uran-4-y loxy ) -2-propanol 

By the reactions in the same manner as in Example 1 
5 using (S) -5- (4-glycidyloxybenzo (b)furan-2-yl) -2-methyl-l, 3, 4- 
oxadiazole and 4- (4-methoxy-3-methylphenyl) piperidine , the 
title compound was obtained as white crystals, melting point 

128-130°C. 
Example 201 

10 ( S ) -1- (4- (2 ,3-dihydrobenzo (b) thiophen-5 -yl) piperidino) -3- (2- (5- 
methvl-1 . 3 ,4-oxadiazol-2-yl) benzo (b) f uran-4- y lo xy ) -2-propanol 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 
oxadiazole and 4- (2 , 3-dihydrobenzo (b) thiophen-5-yl) piperidine , 

15 the title compound can be obtained. 
Example 202 

(s) _x- (4- (indan-5-yl) piperidino) -3- (2- (5-methyl-l ,3 ,4- 
nxadiazol-2-yl) benzo (b) f uran-4 - vloxv) -2-propanol hydrochloride 
By the reactions in the same manner as in Example 1 
20 using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 
oxadiazole and 4- (indan-5-yl) piperidine , the title compound was 
obtained as white crystals, melting point 202-205°C. 
Example 203 

iS) _!_ (4- (jnden-5-yl) piperidino) -3- (2- (5 -methyl-l ,3 ,4- 
25 oxadiazol-2-vl) benzo (b) f uran-4 -yloxy ) -2-propanol 

By the reactions in the same manner as in Example 1 

using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 

oxadiazole and 4- (inden-5-yl) piperidine , the title compound can 

be obtained. 
30 Example 204 



By the reactions in the same manner as in Example - 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 



oxadiazole and 4- (l-methylindolin-5-yl) piperidine , the title 
compound can be obtained. 
Example 205 

t si -1 - ( 2- < 5-methyl-l , 3 . 4-oxadiazo l-2-vl) benzo (b) f uran-4-yloxy ) - 
5 3- (1 , 3-dihydrobenzo (c) furan-l-sp iro-4 ' -piperidin-1 ' -yl) -2- 

propanol 1/4 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 
oxadiazole and 1 , 3-dihydrobenzo (c) furan-l-spiro-4 ' -piperidine , 
10 the title compound was obtained as white crystals, melting 

point 198-199°C. 
Example 206 

<R\ -1- 12- (5-ethyl-l .3 . 4-oxadiazol-2-yl) benzo ( b) fura n-4-yloxy) - 
3- (1 .3-dihvdrobenzo (c) f uran - l-spiro-4 ' -piperidin-1 ' -yl) -2- 
X5 propanol 

By the reactions in the same manner as in Example 1 
using (S) -2-ethyl-5- (4-glycidyloxybenzo (b) furan-2-yl) -2 -me thy 1- 
1,3,4-oxadiazole and 1 , 3-dihydrobenzo (c) furan-l-spiro-4 ' - 
piperidine, the title compound can be obtained. 
20 Example 207 

(R\ -1- (2- ( 5- (1-methvlethyl) -1 , 3 . 4-oxadiazol-2- yl) b enzo (b) furan- 
A- yloxv) -3- (1,3-dihvdrobenzo (Of uran-l-s p ir o- 4 '-piperidin-1 '- 

yl) -2-propanol 

By the reactions in the same manner as in Example 1 
25 using (S) -2- (1-methylethyl) -5- (4-glycidyloxybenzo (b) furan-2- 
yl)-l,3,4-oxadiazole and 1 , 3-dihydrobenzo (c) furan-l-spiro-4 ' - 
piperidine, the title compound can be obtained. 

The structural formulas of the compounds obtained in 
Examples 200 to 207 are shown in the following. 
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(S) -1- (4-benzylpiperidino) -3- (2-(S-methyl-,,3,4^ox aaia2oi ; 
5 vl lbenzo (b) f uran-4-yloxy ) -2-propanol 



By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l , 3 , 4- 
oxadiazole and 4-benzylpiperidine , the title compound can be 
obtained. 
5 Example 209 

(S) -1- (4- (2 , 3-dihydrobenzo (b) furan-5-yl) p iperidino) -3- (2- (5- 
methvl-1 . 3 , 4-oxadiazol-2-vl) benzo (b ) thiophen-4-yloxy) -2- 
propanol 

By the reactions in the same manner as in Example 1 
10 using (S) -5- (4-glycidyloxybenzo (b) thiophen-2-yl) -2-methyl- 
1,3,4-oxadiazole and 4- (2 , 3-dihydrobenzo (b) furan-5- 
yl) piperidine, the title compound can be obtained. 
Example 210 

(S) -1- (4- (benzo (b) f uran-5-yl) piperidino) - 3- (2- (5-methyl-l ,3,4- 
1S oxadiazol-2-vl) benzo (b) f uran-4-ylo xv) -2-propanol hydrochloride 
1/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 
oxadiazole and 4- (benzo (b) furan-5-yl) piperidine , the title 
20 compound could be obtained, melting point 182-184°C. 
Example 211 

(s) _!- ( 4_ (2 , 3-dihydrobenzo (b) furan-5-yl) p iperidino) -3- (2- (5- 
methvl-1 , 2 , 4-oxadiazol-3-yl) benzo (b) furan-4-yloxy) -2-prop anol 
By the reactions in the same manner as in Example 1 
25 using (S) -3- (4-glycidyloxybenzo (b) furan-2-yl) -5-methyl-l , 2 , 4- 
oxadiazole and 4- (2 , 3-dihydrobenzo (b) furan-5-yl) piperidine , the 
title compound can be obtained. 
Example 212 

(S) -1- (3- (3 , 4-dichlorophenyl) propylamino) -3- (2 - (5-methyl-l ,2,4- 
30 oxadiazol-3-vl) benzo (b) furan-4 -yloxy) -2-propanol 



oxadiazole and 3- (3 , 4-dichlorophenyl) propylamine , 
compound can be obtained. 



Example 213 

,si -i- (4 - (naphthalen-2-yl) piperi dino) -3- (2- (5-methyl-l ,3,4- 
thiadiazol-2-yl) benzo (b) f uran-4-yloxy) -2-prop anol 

By the reactions in the same manner as in Example 1 
5 using ( S ) -5- (4-glycidyloxybenzo (b)furan-2-yl) -2-methyl-l, 3, 4- 
thiadiazole and 4- (naphthalen-2-yl) piperidine , the title 
compound can be obtained. 
Example 214 

(S ) -i- (4- (2 ,3-dihvdrobenzo (b) thiophen -6-yl) piperidino) -3- (2- (5- 
10 methyl-1 , 3 , 4-oxadiazol-2-vl ) benzo (b ) f uran-4-y loxy ) -2-propanol 
By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 

... . i_ />_ \ 4-u •; ^^ar,- £ _w l Ini npr i dine . 

oxadiazole and 4- (Z , J-ainyarouen^ \u, ""^uv.,. ~ j-, 

the title compound can be obtained. 

is Example 215 

ls) -i- (4- (chroman-7-yl) piperidino ) -3- (2- (5-methyl-l , 3 , 4- 
oxadiazol-2-yl) benzo (b) f uran-4-v loxv) -2-propanol hydrochloride 
1/2 hydrate 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 
oxadiazole and 4- (chroman-7-yl) piperidine , the title compound 
was obtained as white crystals, melting point 210-212°C. 

The structural formulas of the compounds obtained in 
Examples 208 to 215 are shown in the following. 

25 
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5 1. 3. 4-oxadiazol-2-yl) benzo (b) furan-4-yloxy ) -2-propanol 



By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) f uran-2-yl) -2-methyl-l ,3,4- 
oxadiazole and 4- (benzo (b) thiophen-5-yl) piperidine , the title 
compound can be obtained. 
5 Example 217 

/ si -1 - (4- (2H-chromen-6-vl) pipe ridino) -3- (?.- (5-methyl-l ,3,4- 
ov^rii azol-2-vl) benzo (b) f uran-4-yloxy) - 2-propanol 

By the reactions in the same manner as in Example 1 
using (S) -5- (4-glycidyloxybenzo (b) furan-2-yl) -2-methyl-l ,3,4- 
io oxadiazole and 4- (2H-chromen-6-yl) piperidine , the title 
compound can be obtained. 
Example 218 

fS) -1- (4- (3,4-dih Y dro-2H-benzo(b) thii n-7-vi) piperidino) -3 (2- 
t S-methvl-1 . 3 , 4-oxadiazol-2-yl ) benzo (b) f uran-4-yloxy) -2- 

15 propanol 
Example 219 

,S) -1- (4- (3-chloro-4-methox Y Phenvl) pi p eridino) -3- (2- (5-methyl- 
1 . 3.4-oxadiazol-2- Y l> benzo (b) furan-4-yloxy) -2-propanol 
hydrochloride 
20 white crystals, melting point 218-220°C 
Example 220 

, s , -i- (4 - (4-chloro-3-methoxyphenvl) piperidin o) -3- (2- (5-methyl- 
1.3. 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propanol 
Example 221 

25 (si -1- (4- (benzo (d) isoxaz ol -5- yl) piperidino) -3- (2- (5-methyl- 
1.3. 4-oxadiazol-2-vl) benzo (b) f uran-4-yloxy ) -2-propanol , 
Example 222 

_ S ) -i- (4- (4-chloro-3-methyl p henvl) piperidino) -3- ( 2- ( 5-methyl- 
1.3. 4-oxadiazol-2-vl) benzo (b ) f uran-4-yloxy ) -2-propanol 
30 hydrochloride 



(4- (3-chloro-4-methylphenyj.) p ip_e iiuj.no) 
1 ,3 ,4-oxadiazol-2-vl) benzo (b ) f uran-4 -yloxy ) -2-propanol 



Example 224 

(S) -1- (4- (benzo (b) furan-6-yl) piperidino) -3- ( 2- ( 5 -methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propa nol 
Example 225 

5 ( S ) -l- (4- (2H-chromen-7-yl) piperidino ) -3- ( 2- ( 5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) f uran-4-ylox y ) -2-propanol 
Example 226 

(S ) -i- (4- (iH-indol-6-yl) piperidino) -3- ( 2- (5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) furan-4-yloxy ) -2-propano l 
io Example 227 

(S> -1- (4- (l-methylindol-6-vl) piperid ino) -3- (2- (5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) furan-4-ylox v) -2-propanol 
Example 228 

(s) -i- (4- (1 , 3-dihydrobenzo (c) furan-5-yl) piperidino) - 3- (2- (5- 
1S methyl-1 , 3 , 4-oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2-propanol 
Example 229 

(S) -1- (4- (isochroman-7-yl) Piperidino) -3- (2- (5-me thy l-l ,3,4- 
oxadiazol-2-yl) benzo (b) furan-4-ylox Y ) -2-propanol 
Example 230 

(S) -1- (4- (isochroman-6-yl) piperid ino) -3- (2- (5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2-pro panol 
Example 231 

(S) -1- (4- (2 , 3-dihvdrobenzo (b) furan -4-yl) piperidino) -3- (2- (5- 
meth yl-1 . 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4- y lo xy ) -2-propanol 

25 Example 232 

(S) -1- (4- (2 , 2-dimethyl-2 , 3-dihydrobenzo (b) furan-5- 
yl) piperidino) -3- (2- (5-methyl-l , 3 , 4-oxadiazo l-2- 
vl) benzo (b) f uran-4-vloxv) -2-pr opanol 1/2 terephthalate 
melting point 159-162°C 
30 Example 233 
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propanol hydrochloride 
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Example 234 

(S) -1- (4- (4-chloro-3-trif luorome thy lphenyl) piper idino) -3- (2- (5- 
me thy 1-1 , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-propanol 
hydrochloride 
5 white crystals, melting point 222-224°C 
Example 235 

(S) -1- (4- (4-chloro-3-f luorophenyl) piperidino) -3- (2- (5-methyl- 
1,3, 4~oxadiazol-2-yl) benzo (b) f uran-4-yloxy) -2-propanol 
hydrochloride 

10 white crystals, melting point 139-141°C 
Example 236 

( S) -1- (4- (benzo (b) furan-6-yl) -5 , 6-dihydro-2H-pyridin-l-yl) -3- 
(2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2- 
propanol hydrochloride 

is white crystals, melting point 135-138°C 
Example 237 

(S) -1- (2- (5-isopropenyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) furan-4- 
yloxy ) -3- (4- (3 , 4-methylenedioxyphenyl) piper idino) -2-propanol 
hydrochloride 

20 white crystals, melting point 128-130°C 
Example 238 

(S) -1- (4- (benzo (b) furan-5-yl) -5 , 6-dihydro-2H-pyridin-l-yl) -3- 
(2- (5-methyl-l , 3 , 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2- 
propanol 

25 white crystals, melting point 168-170°C 

The structural formulas of the compounds obtained in 
Examples 234 to 238 are shown in the following. 




Example 301 

(1) 3,5-dihvdro-5-(2'-methox Y benzvlidene)-2-methylimidazol-4- 



5 one 



4- (2 ' -Methoxybenzylidene) -2-methyl-4H-oxazol-5-one (2.4 
g) was dissolved in ethanol (50 ml) and aqueous ammonia (20 ml) 
and potassium carbonate (3 g) were added. The mixture was 
heated at 80°C for 10 hr. After cooling, the solvent was 



organic layer was dried over anhydrous sodium suitate ana 
concentrated under reduced pressure. The precipitated yellow 



crystals were collected by filtration to give the title 
compound (2 g) . 

^-NMIMDMSO-de) 8:2.23(s, 3H) , 3.87 (s, 3H) , 7.00 (t, J=7 . 8 , 1H) , 
7.02 (d, J-8.3, IH), 7.18(s, 1H) , 7.35(t, J=7 . 8 , 1H) , 8.71(d, 
5 J=8.3, 1H) 

m (SI -3 . 5-dihydro-5- (2 ' - (2-h vdroxy-3- (4- (naphthalen-2- 
Y l) P ip e ridin-l-vl)propyloxv)ben 2 ylidene )-2- meth Y limidazol-4-one 

3 , 5-Dihydro-5- (2 ' -methoxybenzylidene) -2-methylimidazol- 
4-one (1.28 g) was dissolved in dichloromethane (20 ml) and 

io boron tribromide (4.5 g) was added dropwise while stirring at 
-40°C. Thereafter, the mixture was stirred for 2 hr under ice- 
cooling and the reaction mixture was poured into ice water and 
extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and concentrated under reduced 

is pressure to give 3 , 5-dihydro-5- (2 ' -hydroxybenzylidene) -2- 

methylimidazol-4-one (1 g) as red crystals. The crystals and 
(S)-glycidyl nosy late (1.3 g) were dissolved in 

dimethyl formamide (20 ml) and potassium carbonate (1.38 g) was 
added. The mixture was heated at 50°C for 2 hr. The reaction 
20 mixture was poured into ice water and extracted with ethyl 
acetate. The organic layer was washed with saturated aqueous 
ammonium chloride solution, dried over anhydrous sodium sulfate 
and concentrated under reduced pressure to give an oily product 
(1.12 g) . This oily product and 4- (naphthalen-2-yl) piperidine 

25 were dissolved in methanol (15 ml) and the mixture was refluxed 
under heating for 2 hr. After cooling, the solvent was 
evaporated under reduced pressure and the residue was purified 
by silica gel column chromatography (chlorof orm/methanol) to 
give the title compound (0.23 g) as an oil. 

so ^-NMMDMSO-d^il.gi^Olm, 4H) , 2.45(s, 3H) , 2.90-3.05 (m, 



1H) , 7.42-7.54 (m, 5H) , 7.72(s, 1H) , 7.84 (m, 2H) . e. 



IH) 



Example 302 

(1) 3 . 5-dihydro-2 , 3-dimethyl-5- (2 ' -methoxybe nzylidene) imidazol- 
4-one 

4- (2 '-Methoxybenzylidene) -2-methyl-4H-oxazol-5-one (5 g) 
5 was dissolved in ethanol (100 ml) and aqueous methylamine 

solution (20 ml) and potassium carbonate (7 g) were added. The 
mixture was heated at 80°C for 7 hr. After cooling, the 
solvent was evaporated under reduced pressure and the 
precipitated yellow crystals were collected by filtration to 
10 give the title compound (2 g) . 

1 H-NMR(DMSO-d 6 )5:2.35(s, 3H) , 3.10<s, 3H> , 3.89(s, 3H) , 7.00(t, 
J=7.8, 1H), 7.05<d, J=8.3, 1H) , 7.33(s, 1H) , 7.39(t, J=7 . 8 , 1H) , 
8.73(d, J=8.3, 1H) 

(2) (S) -3 , 5-dihydro-2 , 3-dimethyl-5- (2 ' - (2-hvdroxy-3- (4- 
15 (naphthalen-2-yl)piperidin-l-yl)propyloxy)be n Z ylidene) imidazol- 

4-one 

3 , 5-Dihydro-2 , 3-dimethyl-5- (2 ' -methoxybenzylidene) - 
imidazol-4-one (2 g) was dissolved in dichlorome thane (30 ml) 
and boron tribromide (2 ml) was added dropwise while stirring 

20 the mixture at -4 0°C. Thereafter, the reaction mixture was 
stirred under ice-cooling for 1 hr, and the reaction mixture 
was poured into ice water and extracted with chloroform. The 
organic layer was dried over anhydrous sodium sulfate and 
concentrated under reduced pressure to give 3 , 5-dihydro-2 , 3- 

25 dimethyl-5- ( 2 ' -hydroxybenzylidene) imidazol-4-one (1.72 g) as 
red crystals. The crystals and (S)-glycidyl nosylate (2 g) 
were dissolved in dimethylf ormamide (20 ml) and potassium 
carbonate (2.2 g) was added. The mixture was heated at 50°C 
for 3 hr, and the reaction mixture was poured into ice water 

30 and extracted with ethyl acetate. The organic layer was washed 



;.:.;;vu i. 



pressure to give an oily product (2.27 g) . This oily proaucr 
and 4-(naphthalen-2-yl)piperidine were dissolved in methanol 



(20 ml) and the mixture was refluxed under heating for 2 hr . 
After cooling, the solvent was evaporated under reduced 
pressure and the residue was purified by silica gel column 
chromatography (chlorof orm/methanol) to give the title compound 

5 (1.25 g) as an oil. 

1 H-NMR(DMSO-d 6 )5:2.03-2.20(m, 4H) , 2.37 (s, 3H) , 2.99 (m, 1H) , 
3.11(s, 3H) , 3.10-3.23(m, 3H) , 3.31(m, 1H) , 3.63(m, 2H) , 4.13(m, 
2H) , 4.34(m, 1H) , 5.05(bs, 1H) , 7.06(t, J=7 . 8 , 1H) , 7.12(d, 
J=8.3, 1H) , 7.38-7.52(m, 6H) , 7.74(s, 1H) , 7.88(m, 2H) , 8.78(d, 

10 J=8.3, 1H) 
Example 303 

(1) 3 ,5-dihydro-5- (2 ' -methoxvbenzylidene) -2-methyl-3- 

phenylimidazol-4-one 

4- (2'-Methoxybenzylidene) -2-methyl-4H-oxazol-5-one (5 g) 

is was dissolved in acetic acid (100 ml), and aniline (2.33 g) and 
sodium acetate (1.8 g) were added. The mixture was heated at 
100°C for 5 hr. The reaction mixture was poured into ice-water, 
neutralized with potassium carbonate and extracted with ethyl 
acetate. The organic layer was washed with water, dried over 

20 anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (hexane/ethyl acetate) to give the title 
compound (1.85 g) as yellow crystals. 

1 H-NMR(CDC1 3 )5:2.27 (s, 3H) , 3.90(s, 3H) , 6.92(d, J=8 . 3 , 1H) , 
25 7.06(t, J=7.8, 1H) , 7.26(m, 2H) , 7.35-7.53(m, 4H) , 7.78(s, 1H) , 
8.78(d, J=8.3, 1H) 

(2) (S)-3, 5-dihvdro-5- (2 - - (2-hydroxy-3- (4- (naphthalen-2- 
yl) piperidin-l-yl) propvloxy) benzylidene ) -2-methyl-3- 

phenylimidazol-4-one 
30 3 t 5-Dihydro-5- (2 ' -methoxybenzylidene) -2-methyl-3- 



stirring the mixture at -40°C. Thereafter, the mixture was 
stirred under ice-cooling for 1 hr , poured into ice water and 



extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure to give 3 , 5-dihydro-5- (2 ' -hydroxybenzylidene) -2- 
methyl-3-phenylimidazol-4-one (1.76 g) as red crystals. The 
5 crystals and (S) -glycidyl nosylate (1.63 g) were dissolved in 
dimethylformamide (20 ml) and potassium carbonate (1.74 g) was 
added. The mixture was heated at 50°C for 2 hr. The reaction 
mixture was poured into ice water and extracted with ethyl 
acetate. The organic layer was washed with saturated aqueous 
io ammonium chloride solution, dried over anhydrous sodium sulfate 
and concentrated under reduced pressure to give an oily product 

(2.13 g) . This oily product and 4- (naphthalen-2-yl) piperidine 
were dissolved in methanol (20 ml) and refluxed under heating 

for 2 hr. After cooling, the solvent was evaporated under 
is reduced pressure and the residue was purified by silica gel 

column chromatography (chlorof orm/methanol) to give the title 

compound (0.45 g) as an oil. 

1 H-NMR(DMSO-d 6 )S:2.09-2.20(m, 4H) , 2.23 (s, 3H) , 3.00 (m, 1H) , 
3.15-3.29 (m, 3H) , 3.37 (m, 1H) , 3.66 (m, 2H) , 4.14 <m, 2H) , 4.39 (m, 
20 1H), 5.02(bs, 1H), 7.10(t, J=7.8, 1H) , 7.14(d, J=8 . 3 , 1H) , 

7.38-7.56 (m, 10H) , 7.73(s, 1H) , 7.88(m, 3H) , 8.84(d, J=8 . 3 , 1H) 
Example 304 

(1) 3-ethyl-3,5-dihydro-5-(2'-met hoxvbenzylidene) -2- 

methylimidazol-4-one 
25 4 -(2'-Methoxybenzylidene)-2-methyl-4H-oxazol-5-one (5 g) 

was dissolved in ethanol (100 ml) and an aqueous ethylamine 
solution (15 ml) and potassium carbonate (7 g) were added 
thereto. The mixture was heated at 80°C for 5 hr. After 
cooling, the solvent was evaporated under reduced pressure and 
30 the precipitated yellow crystals were collected by filtration 



2H) , 3.88(s, 3H) , 6.89(d, J = 8 . 3 , IH) , 7.02(t, J-7 . 8 , 1 
7.34(t, J=7.8, 1H) , 7.67(s, 1H) , 8.72(d, J = 8 . 3 , 1H) 

'1 ■ ') ^ 




(2) (S) -3-ethyl-3,5-dihydro-5- (2 '- (2-hydroxy-3- (4 - (naphthalen- 
2-yl) piperidin-l-yl) propyloxy) benzylidene) -2-methylimidazol-4- 
one 

3-Ethyl-3 , 5-dihydro-5- (2 ' -methoxybenzylidene) -2- 
5 methylimidazol-4-one (1.2 g) was dissolved in dichloromethane 
(20 ml) and boron tribromide (1.5 ml) was added dropwise while 
stirring the mixture at -40°C. Thereafter, the mixture was 
stirred under ice-cooling for 1 hr, poured into ice water and 
extracted with chloroform. The organic layer was dried over 
10 anhydrous sodium sulfate and concentrated under reduced 

pressure to give 3-ethyl-3 , 5-dihydro-5- (2 ' -hydroxybenzylidene) - 
2-methylimidazol-4-one (1 g) as red crystals. The crystals and 
(S)-glycidyl nosylate (1.3 g) were dissolved in 

dimethyl formamide (20 ml) and potassium carbonate (1.38 g) was 

is added. The mixture was heated at 50°C for 2 hr, poured into 
ice water and extracted with ethyl acetate. The organic layer 
was washed with saturated aqueous ammonium chloride solution, 
dried over anhydrous sodium sulfate and concentrated under 
reduced pressure to give an oily product (1.02 g) . This oily 

20 product and 4- (naphthalen-2-yl) piperidine were dissolved in 

methanol (10 ml) and the mixture was refluxed under heating for 
2 hr. After cooling, the solvent was evaporated under reduced 
pressure and the residue was purified by silica gel column 
chromatography (chlorof orm/methanol) to give the title compound 

25 (0.52 g) as an oil. 

1 H-NMR(DMSO-d 6 ) 8: 1 .27 (t, J=7 . 3 , 3H) , 2.03-2.20(m, 4H) , 2.42(s, 
3H) , 2.99 (m, 1H) , 3.68(q, J=7 . 3 , 2H) , 3 . 10-3 . 23 (m, 3H) , 3.31 (m, 
1H) , 3.63(m, 2H) , 4.13(m, 2H) , 4.34(m, 1H) , 5.05(bs, 1H) , 
7.06(t, J-7.8, 1H) , 7.12(d, J=8 . 3 , 1H) , 7.38-7.52(m, 6H) , 

30 7.74 (s r 1H) , 7.88 (m, 2H) , 8.78(d, J=8 . 3 , 1H) 



methyl imidazole 4 -one 

4 - (2 ' -Methoxybenzylidene) -2-methyl-4H-oxazol-5-one (5 g) 




was dissolved in acetic acid (50 ml) and benzylamine (2.68 g) 
and sodium acetate (2 g) were added. The mixture was heated at 
100°C for 2 hr, poured into ice-water, neutralized with 
potassium carbonate and extracted with ethyl acetate. The 
5 organic layer was washed with water, dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography 
(hexane/ethyl acetate) to give the title compound (1.38 g) as 
yellow crystals . 

10 1 H-NMR(CDC1 3 )8: 2.25 (s, 3H) , 3.89(s, 3H) , 4.83(s, 2H) , 6.90(d, 
J=8.3, 1H) , 7.02(t, J=7.8, 1H) , 7.22-7.35(m, 6H) , 7.77(s, 1H) , 
8.73(d, J=8.3, 1H) 

(2) (S) -3-benzyl-3 , 5-dihydro-5- (2 9 - (2-hydroxy-3- (4- (naphthalen- 
2-yl) piperidin-l-yl) propyloxy) benzylidene) -2-methylimidazol-4- 
15 one 

3-Benzyl-3 , 5-dihydro-5- (2 ' -methoxybenzylidene) -2- 
methylimidazol-4-one (1.38 g) was dissolved in dichloromethane 
(20 ml) and boron tribromide (1.3 ml) was added dropwise while 
stirring the mixture at -40°C. Thereafter, the mixture was 
20 stirred under ice-cooling for 1 hr, poured into ice water and 
extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure to give 3-benzyl-3 , 5-dihydro-5- (2 ' - 

hydroxybenzylidene) -2-methylimidazol-4-one (1.14 g) as red 
25 crystals. The crystals and (S)-glycidyl nosylate (1 g) were 
dissolved in dimethylf ormamide (20 ml) and potassium carbonate 
(1.1 g) was added. The mixture was heated at 50°C for 2 hr, 
poured into ice water and extracted with ethyl acetate. The 
organic layer was washed with saturated aqueous ammonium 
30 chloride solution, dried over anhydrous sodium sulfate and 

were dissolved m methanol (10 ml) aria reiiuxea under neaping 
for 2 hr. After cooling, the solvent was evaporated under 



• 



reduced pressure and the residue was purified by silica gel 
column chromatography (chlorof orm/methanol) to give the title 
compound (0.25 g) as an oil. 

1 H-NMR(DMSO-d 6 )8:2.09-2.20 (m, 4H) , 2.23(s, 3H) , 3.00(m, 1H) , 
5 3.15-3.29 (m, 3H) , 3.37(m, 1H) , 3.66(m, 2H) , 4.14(m, 2H) , 4.39 (m, 
1H), 4.89(s, 2H) , 5.02(bs, 1H) r 7.12(t, J=7 . 8 , 1H) , 7.15(d, 
J=8.3, 1H) , 7.40.-7.58 (m, 10H) , 7.75(s, 1H) , 7.85(m, 3H) , 8.85 (d, 
J=8.3, 1H) 
Example 306 

10 (S) -5- (2 (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 

propyl oxy) benzyl idene) -1 , 3 -dimethyl imidazolidine-2 , 4-dione 

2- (Methoxymethyloxy ) benzaldehyde (10 g) and hydantoin 
(8.2 g) were dissolved in piperidine (20 ml). Benzylamine 
(2.68 g) and sodium acetate (2 g) were added thereto and the 

15 mixture was heated at 130°C for 5 hr . The reaction mixture was 
poured into ice water, neutrized with hydrochloric acid and 
extracted with ethyl acetate to give a reaction concentrate (10 
g) . Thereto were added dimethyl formamide (100 ml) and 
potassium carbonate (13.5 g) , and then methyl iodide (3.7 ml) 

20 was added. The mixture was stirred while refluxing under 
heating at 40°C for 2 hr. The reaction mixture was 
concentrated under reduced pressure and water was added. The 
mixture was extracted with ethyl acetate. The organic layer 
was dried over anhydrous sodium sulfate and concentrated under 

25 reduced pressure. The residue was purified by silica gel 

column chromatography (hexane/acetone) to give an oily product 
(6.2 g) . Acetic acid (50 ml) and water (50 ml) were poured 
into the oily product and the mixture was refluxed under 
heating for 1 hr. After completion of the reaction, the 

30 reaction mixture was poured into water, and extracted with 

pressure to give an oily product (6.0 g) . Thereto were added 
dimethylf ormamide (60 ml) and potassium carbonate (10.7 g) , and 



(S)-glycidyl nosylate (6.7 g) was further added. The mixture 
was stirred with heating at 50°C for 2 hr. The reaction 
mixture was concentrated under reduced pressure and water was 
added. The mixture was extracted with ethyl acetate. The 
5 organic layer was dried over anhydrous sodium sulfate, and 
concentrated under reduced pressure to give an oily product 

(2.4 g) . This oil (1.0 g) and 4- (naphthalen-2-yl) piperidine 

(0.9 g) were dissolved in methanol (30 ml) and the mixture was 
refluxed under heating for 3 hr. After cooling, the solvent 
10 was evaporated under reduced pressure and the residue was 
purified by silica gel column chromatography 

(chlorof orm/methanol) to give an oily product. 

1 H-NMR(CDC1 3 )5: 1. 85-1.95 (m, 4H) , 2.16 (m, 1H) , 2.47-2.70(m, 3H) , 
2.94(s, 3H) , 2.99(bs, 1H) , 3.13(s, 3H) , 3.20(bs, 1H) , 4. Oi- 
ls 4.13(m, 3H) , 6.63-6.99 (m, 2H) , 7.15(d, 1H, J=7.4), 7.28-7.44(m, 
6H) , 7.64(3, 1H) , 7.77(m, 2H) 
Example 307 

(1) a- (2 ' -hydroxybenzylidene) -y-butyrolactone 

Salicylaldehyde (293 g) and y-butyrolactone (413 g) were 
20 dissolved in toluene (2.4 L) and the solution was cooled to not 
more than 3°C in an ice-salt bath. Thereto was added sodium 
methoxide (324 g) over 20 min. The temperature of the reaction 
mixture rose to 24°C. After stirring at room temperature for 3 
hr, the mixture was stirred for 45 min under heating at 60-65°C. 
25 The reaction mixture was cooled again in an ice-bath and 10% 
sulfuric acid (2.51 ml) was added dropwise. The obtained white 
suspension was filtrated, washed with water and dried to give 
the title compound (324 g) , melting point 162-164°C. 

(2) (S) -a- (2 (2 , 3-epoxypropan-l-yloxy) benzylidene) -y- 
30 bu tyro lactone 



and (S) 
mixture 



-glycidyl nosylate 
was stirred for 2 



(82 g) was added. Tne reaction 
days at room temperature. The 




reaction mixture was concentrated under reduced pressure and 
water was added. The mixture was extracted with ethyl acetate. 

The organic layer was dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The obtained crystals 
5 were recrystallized from ethyl acetate to give the title 
compound (55 g) , melting point 68-70°C. 
(3) (S) -a- (2 '- (2-hydroxy-3- (4- (naphthalen-2- 
yl) piperidino) propyloxy) benzylidene) -y-butyrolactone 

(S) -a- (2 ' - (2 , 3-epoxypropan-l-yloxy) benzylidene) -y- 
10 butyrolactone (50 g) and 4- (naphthalen-2-yl) piperidine (43 g) 
were dissolved in ethanol (500 ml) and the mixture was refluxed 
under heating for 2 hr. After cooling, the solvent was 
evaporated under reduced pressure and the obtained crystals 
were collected by filtration. The crystals were recrystallized 
is once from acetonitrile and once from a mixed solvent of ethyl 
acetate and ethanol to give the title compound (50 g) , melting 
point 138-140°C. 
Example 308 

(1) (R) -a- (2 ' - (2 , 3-epoxypropan-l-yloxy) benzylidene) -y- 
20 butyrolactone 

To a- (2 ' -hydroxybenzylidene) -y-butyrolactone (11 g) were 
added dimethylf ormamide (100 ml) and potassium carbonate (20 g) 
and (R)-glycidyl nosylate (15 g) was added. The mixture was 
stirred at 50°C for 3 hr. Water was added and the mixture was 
25 extracted with ethyl acetate. The organic layer was dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure to give the title compound (10 g) as crystals, melting 
point 135-137°C. 

(2) (R) -a- (2'- (2-hydroxy-3- (4- (naphthalen-2-yl ) piperidino) - 
30 propyloxy) benzylidene) -y-butyrolactone 1/4 hydrate 

in methanol (50 ml), the title compound (2.4 g) was obtained, 



melting point 136-138°C. 
Example 309 

a- (2 ' - (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) propyloxy) - 
benzylidene) -y-butyrolactone 

Dimethylf ormamide (30 ml) and potassium carbonate (4.4 
g) were added to a- (2 ' -hydroxybenzylidene) -y-butyrolactone (3 
g) , and a racemic compound of glycidyl nosylate (3.4 g) was 
added. The mixture was stirred at 50°C for 3 hr. Water was 
added and the mixture was extracted with ethyl acetate. The 
organic layer was dried over anhydrous sodium sulfate and 
concentrated under reduced pressure to give oily a- (2'- (2,3- 
epoxypropan-l-yloxy) benzylidene) -y-butyrolactone (3.2 g) . This 
compound (0.4 g) was reacted in methanol with 4- (naphthalen-2- 
yl) piperidine (0.5 g) in the same manner as in Example 307 to 
give the title compound, melting point 127-128°C. 
Example 310 

(S) -a- (2 ' ~ (3- (4- (3-f luoro-4-methylphenyl) piperidino) -2- 
hydroxypropyloxy) benzylidene) -y-butyrolactone 1/10 hydrate 

By the reactions in the same manner as in Example 307 
using (S) -a- (2 '- (2 , 3-epoxypropan-l-yloxy ) benzylidene) -y- 
butyrolactone (1.0 g) and 4- (3-f luoro-4-methylphenyl) piperidine 
(0.8 g) in methanol (50 ml), the title compound (1.24 g) was 
obtained, melting point 131-133°C. 

The structural formulas of the compounds obtained in 
Examples 301 to 310 are shown in the following. 





5 hydroxypropyloxv) benzylidene) -y-butyrolactone 1/5 hydrate 

By the reactions in the same manner as in Example 307 



using (S) -a- (2 ' - (2 , 3-epoxypropan-l-yloxy) benzylidene) -y- 
butyrolactone {1.0 g) and 4- ( 3 , 4-dimethylphenyl ) piperidine (0.8 
g) in methanol (50 ml), the title compound (0.61 g) was 
obtained, melting point 125-126°C. 
5 Example 312 

(S) -a- (2 ' - (3- (4- (4-chloro-3-f luorophenyl) piperidino) -2- 
hydroxypropyloxy.) benzylidene) -y-butyrolactone 1/2 hydrate 

By the reaction in same manner as in Example 307 using 
(S) -a- (2 ' - (2 , 3-epoxypropan-l-yloxy) benzylidene) -y-butyrolactone 
10 (1.0 g) and 4- ( 4-chloro-3-f luorophenyl) piperidine (0.8 g) in 
methanol (50 ml), the title compound (0.58 g) , melting point 
114-115°C. 
Example 313 

(S) -a- (2 ' - (3- (4- (4-chloro-3-trif luoromethylphenyl) piperidino) - 
15 2-hydroxypropyloxy) benzylidene) -y-butyrolactone hydrochloride 
monohydrate 

The reaction was performed in same manner as in Example 
307 using (S) -a- (2 ' - (2 , 3-epoxypropan-l-yloxy) benzylidene) -y- 
butyrolactone (1.0 g) and 4- (4-chloro-3-trif luoromethylphenyl) - 
20 piperidine (0.8 g) in methanol (50 ml), and the obtained oil 
was treated with methanol/hydrochloric acid to give the title 
compound (0.45 g) , melting point 172-174°C. 
Example 314 

(S) -a- (2 '- (2-hydroxy-3- (4- (naphthalen-l-yl ) piperidino ) - 
25 propyloxy) benzylidene) -y-butyrolactone p-toluenesulfonate 

The reaction was performed in same manner as in Example 
307 using (S) -a- (2 '- (2 , 3-epoxypropan-l-yloxy) benzylidene) -y- 
butyrolactone (5.8 g) and 4- (naphthalen-l-yl) piperidine (5.0 g) 
in methanol (100 ml) and the obtained oil was treated with 
30 ethyl acetate/p-toluenesulf onic acid to give the title compound 

Example oi^ 

(S) -a- (2 ' ~ (2 -hydroxy- 3- (4 - ( naphtha len- 2 -yl) piperidino) - 



prop Yloxv)benzylidene)-5-valerolacto ne 1/5 hydrate 

Salicylaldehyde (15.2 g) and 5-valerolactone (25 g) were 
dissolved in toluene (150 ml) . By the reaction in the same 
manner as in Example 307, oily a- (2 ' -hydroxybenzylidene) -8- 
5 valerolactone (7.0 g) was obtained. Dimethylf ormamide (70 ml) 
and potassium carbonate (9.5 g) were added hereto and (S)- 
glycidyl nosylate (8.9 g) was added. The mixture was stirred 
at 40°C for 2 hr. The reaction mixture was concentrated under 
reduced pressure. Water was added and the mixture was 
20 extracted with ethyl acetate. The organic layer was dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure to give the oily title compound (7.8 g) . The reaction 
in the same manner as in Example 307 using this product (1.0 g) 
and 4-(naphthalen-2-yl)piperidine (1.0 g) in methanol (50 ml) 
is was performed and the obtained oil was recrystallized from 
ethyl acetate to give the title compound (0.38 g) , melting 

point 142-144°C. 
Example 316 

( 1) a- (2 '-hydroxybenzylidene) -y-valerolactone 
20 salicylaldehyde (15.2 g) and y-valerolactone (25 g) were 

dissolved in toluene (150 ml) . By the reactions as in the same 
manner as in Example 307, the title compound (17 g) was 
obtained, melting point 112-114°C. 

(?) IS) -a- (2 ' - (2-h Y droxy-3- (4- (naphthal en-2-vl) piperidino) - 
25 propyloxy)benzvlidene) -y-valer olactone 1/5 hydrate 

Dimethylf ormamide (70 ml) and potassium carbonate (9.5 
g) were added to a- (2 ' -hydroxybenzylidene) -y-valerolactone (7 
g) and (S)-glycidyl nosylate (8.9 g) was added. The mixture 
was stirred at 40°C for 2 hr. The reaction mixture was 
so concentrated under reduced pressure. Water was added and the 



reduced pressure to give an oil (7.5 g) . By the reaction us my 
this product (1.0 g) and 4- (naphthalen-2-yl) piperidine (1.0 g) 



in methanol (50 ml) in the same manner as in Example 307, an 
oily title compound (0.8 g) was obtained. 

1 H-NMR(CDCl 3 )5:1.44(d, 3H, J=6.3), 1 . 83-2 . 00 (m, 4H) , 2.24(t, 1H, 
J=11.2), 2.48-2.60(m, 1H) , 2.62-2.82(m, 4H) , 3.02(d, 1H, 
5 J=12.2), 3.20(d, 1H, J=12.2), 3.30{dd, 1H, J=5.4,11.7), 4.00- 
4.23(m, 3H) , 4.68-4.73(m, 1H) , 7.00(m, 2H) , 7.33-7.45(m, 6H) , 
7.64(s, 1H) , 7.77 (d, 2H, J=8.3), 8.00(s, 1H) 
Example 317 

(s) _ 3 _ ( 2 ' - (2-hydroxy-3- (4- (5 , 6 , 7 , 8-tetrahyd ronaphthalen-2- 
10 vl)piperidino)propyloxv)benzylidene)-2-pyrrolidone 1/4 hydrate 
Sodium hydride (16 g) was suspended in tetrahydrofuran 
(100 ml) and a solution of N-acetylpyrrolidone (25 g) and o- 
anisaldehyde (26.8 g) in tetrahydrofuran (100 ml) was added 
dropwise under ice-cooling. After completion of the reaction, 
is the reaction mixture was poured into water. The mixture was 
acidified with hydrochloric acid and extracted with ethyl 
acetate. The organic layer was dried over anhydrous magnesium 
sulfate. After filtration, the solvent was evaporated under 
reduced pressure to give oily 3- (2 ' -methoxybenzylidene) -2- 
pyrrolidone (4.7 g). The oil was dissolved in methylene 
chloride (60 ml) . By demethylation using boron tribromide 
under ice-cooling, 3- (2 ' -hydroxybenzylidene) -2-pyrrolidone (4.0 
g) was obtained as yellow crystals. To the crystals (1.5 g) 
were added dimethylf ormamide (50 ml) and potassium carbonate 
25 (2.2 g). (S)-Glycidyl nosylate (2.3 g) was added and the 
mixture was stirred at room temperature for 2 days. The 
reaction mixture was concentrated under reduced pressure and 
water was added. The mixture was extracted with chloroform. 
The organic layer was dried over anhydrous sodium sulfate to 
30 give an oily compound (1.8 g) . By the reaction of the oil (0.5 



20 



compound (0.4 g) was obtained, melting point I 



Example 318 

(S ) _3_ ( 2 f - (3- (4- (3 , 4-dimethylphenyl) piperidi no) -2- 
hydroxypropyloxy) benzylidene) - 2-pvrrolidone 1/4 hydrate 

By the method in the same manner as in Example 317 using 
5 4- (3, 4-dimethylphenyl) piperidine (0.5 g) , the title compound 
(0.52 g) was obtained, melting point 156-158°C. 
Example 319 

(SI -3- ( 2 (2-hydroxv-3- (4- (naphthalen -2-yl) piperidino) - 
propyloxv) benzylidene) - 2-pvrrolidone 
[0 By the method in the same manner as in Example 317 using 

4-(naphthalen-2-yl)pi P eridine (0.5 g) , the title compound (0.40 
g) was obtained, melting point 172-174°C. 
Example 320 

(R) -3- (2 '- (2-hydroxv-3- (4- (naphthalen-2-yl) pipe ridino) - 
I5 propyloxy) benzylidene) -2-p vrrolidone 

By the method in the same manner as in Example 317 using 
(R)-glycidyl nosylate and 4- (naphthalen-2-yl) piperidine , the 
title compound (0.55 g) was obtained, melting point 188-190°C 
The structural formulas of the compounds obtained in 
20 Examples 311 to 320 are shown in the following. 



Example 321 

m 3-(2'-methoxybenzylidene)-l-methyl -2-pyrrolidone 

The intermediate 3- ( 2 ' -methoxybenzylidene) -2-pyrrolidone 
(5.0 g) obtained in Example 317 was dissolved in 

5 dimethylformamide (50 ml) and sodium hydride (0.99 g) was added 
thereto under ice-cooling. The mixture was stirred at room 
temperature for 30 min. Methyl iodide (1.72 ml) was added 
under ice-cooling and the mixture was stirred for 8 hr at room 
temperature. After completing of the reaction, the reaction 

10 mixture was poured into water and extracted with ethyl acetate. 
The organic layer was dried over anhydrous sodium sulfate and 
concentrated under reduced pressure to give the title compound 
(3.6 g) . 

1 H-NMR(CDC1 3 ) :3.00(m, 5H) , 3.46(t, 2H) , 3.85(s, 3H) , 6.91(d, 
15 J-8.2, 1H), 6.96<t, J-8.2, 1H) , 7.20-7.30(m, 1H) , 7.41 (d, J-8 . 2 , 
1H) , 7.70 (m, 1H) 

(2) (S) -3- (2 ' - (2-h Y droxv-3- (4- (5 , 6 , 7 , 8-t etrahydronaphthalen-2- 
Y i i pi pyridine) propylo xv) benzylidene ) -l-me th Y l-2- PY rrolidone 
dihydrochloride 

20 3 -(2'-Methoxybenzylidene)-l-methyl-2-pyrrolidone (3.6 g) 

was dissolved in methylene chloride (50 ml) . Demethylation was 
performed using boron tribromide (12.7 g) under ice-cooling to 
give white crystals (3.0 g) . To the crystals (1.6 g) were 
added dimethylformamide (50 ml) and potassium carbonate (2.2 g) , 

25 and (S)-glycidyl nosylate (2.3 g) was added. The reaction 
mixture was stirred at room temperature for 2 days. The 
reaction mixture was concentrated under reduced pressure. 
Water was added to the residue and the mixture was extracted 
with chloroform. The organic layer was dried over anhydrous 

30 sodium sulfate to give an oily compound (2.1 g). By the 



: r-' i a r: yar oi.dp^ a - - - - - — 1 ; t-- "- 

same manner as in Example 317, 
obtained. By the treatment of 



the oily title compound was 
the oily compound in a mixed 



solvent of hydrochloric acid and methanol, the title compound 
(0.026 g) was obtained, melting point 227-230°C. 
Example 322 

(SI -3- (2 ' - (2-hydroxy-3- (4- (naphthalen-2-yl) piperidino) - 
5 propyloxy)benzylidene) -l-methyl-2 -pvrrolidone dihydrochloride 
By the methods in the same manner as in Example 317 
using 4-(naphthalen-2-yl)piperidine (1.0 g) , the title compound 
(0.33 g) was obtained, melting point 136-139°C. 
Example 323 

10 (R) -3- (2 '- (2-hydroxv-3- (4- (naphthalen -2-yl) piperidino) - 

pro pyloxy) benzylidene) -l-methvl-2-pyrrolidone mono hydrochloride 
monohydrate 

By the metnoas in uie sdme »iamici ~- 

using (R)-glycidyl nosylate and 4- (naphthalen-2-yl) piperidine 
is (0.6 g) , the title compound (0.40 g) was obtained, melting 
point 127-129°C. 
Example 324 

(1) 3- (2 '-methoxybenzylidene) -1- (2-methoxyethyl) -2-pyrroli done 
The intermediate 3- (2 ' -methoxybenzylidene) -2-pyrrolidone 
20 (5.0 g) obtained in Example 317 was dissolved in 

dimethyl formamide (50 ml) and sodium hydride (0.99 g) was added 
under ice-cooling. The mixture was stirred at room temperature 
for 30 min. To the reaction mixture was again added 2- 
methoxyethyl chloride (2.3 ml) under ice-cooling, and the 
25 mixture was stirred at room temperature for 1 hr and at 7 0°C 
for 1 hr. After cooling, the reaction mixture was poured into 
water and extracted with ethyl acetate. The organic layer was 
dried over anhydrous sodium sulfate and concentrated under 
reduced pressure to give an oily title compound (2.8 g) . 
30 1 H-NMR(CDC1 3 ) -.2.98-3.02 (m, 2H) , 3.37-3.39(m, 2H) , 3.42-3.65 (m, 

oc,.. — m r q-' r QPfm ->m 7 ??(t, J=R . 2 , 



(2) (S) - -3 - U ' - U -nyaroxy j ■■ j;iapi: Jia^r y^; 

propyloxy) benzylidene)-!- (2-methoxyethyl) -2-pyr rolido 
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hydrochloride 

3- (2 '-Methoxybenzylidene) -1- (2-methoxyethyl) -2- 
pyrrolidone (2.8 g) was dissolved in methylene chloride (30 ml) 
and demethylated with boron tribromide (8.7 g) under ice- 
5 cooling to give an oil (1.68 g) . To the oil were added 
dimethylformamide (50 ml) and potassium carbonate (2.2 g) . 
(S)-Glycidyl nosylate (2.3 g) was added and the mixture was 
stirred at room temperature for one day. The reaction mixture 
was concentrated under reduced pressure, and water was added. 
10 The reaction mixture was extracted with chloroform and the 

organic layer was dried over anhydrous sodium sulfate to give 
an oily compound (0.8 g) . The oil (1.0 g) and 4- (naphthalen-2- 
yDpiperidine (0.8 g) were reacted in methanol in the same 
manner as in Example 317 to give an oily title compound. The 
is oily compound was treated with a mixed solvent of hydrochloric 
acid and methanol to give the title compound (0.075 g) , melting 

point 254-257°C. 
Example 325 

(S ) _ a - (2 (2-hydroxy-3- (4- (6-methoxyna phthalen-2- 
2 o vl) piperidino) propyloxv) benzylid ene) -y-butyrolactone 

(s) _ a _ (2 '- (2,3-Epoxypropan-l-yloxy) benzylidene) -y- 
butyrolactone (1.2 g) and 4- (6-methoxynaphthalen-2- 
yDpiperidine (1.2 g) were dissolved in methanol (50 ml), and 
the mixture was refluxed under heating for 2 hr. After cooling, 
25 the solvent was evaporated under reduced pressure and the 
residue was purified by silica gel column chromatography 
(chloroform/methanol) to give the title compound (1.0 g) , 
melting point 148-150°C. 
Example 326 

30 ' s» zlL^IzI? -hydroxy- 3- (4- (naphthalen-2-yl) pi peridino) - 



yl) piperidino) propyloxy) benzylidene) -y-butyrolactone (2.0 g) 
was dissolved in ethanol (300 ml) and exposed to the sunlight 



for 6 hr. The solvent was concentrated under reduced pressure 
and the obtained oil was purified by silica gel column 
chromatography (chlorof orm/methanol) to give the title compound 

5 ^H-NMR (CDCl 3 ) : 1 • 81-2 . 05 (m , 4H) , 2. 17-2 . 25 (m, 1H) , 2.50-2.80(m, 
4H), 3.06(d, 1H, J-10.7). 3.15(dt, 2H, J-2.0,5.4). 3.24(d, 1H, 
J-10.7), 4.00-4.Q5(m, 2H) , 4.18-4.2B(m f 1H) , 4.40<t. 2H, J-7.3). 
6.90(d, 1H, J=8.3), 6.97 (t, 1H, J-7.5), 7 . 30-7 . 558 (m, 4H) , 
7.66(s, 1H), 7.70-7.88(m, 3H) , 7.90(d, 1H, J-7.8) 

10 Example 327 

m g- (2'-hydroxybenzyl) -y-butyro lactone 

a-(2'-Hydroxybenzylidene)-Y-butyrolactone (5.0 g) was 
dissolved in ethanol (400 ml) and 10% palladium carbon (0.5 g) 
was added. The reaction mixture was reduced for 6 hr at 50 atm. 
The reaction mixture was filtered and the organic solvent was 
concentrated to give the title compound (5.0 g) . 
i H -NMR(CDCl,):2.05-2.20(m, 1H) , 2 . 12-2. 39 (m, 1H) , 2.92-2.97 (m, 
1H), 2.97-3.01(m, 1H) , 3.05-3.20(m, 1H) , 4.18-4.23(m, 1H) , 
4.28-4.38(m, 1H) , 6.80-6.92(m, 2H) , 7.05-7.20(m, 2H) 
20 m (23) -g- (2 »- (2 .3-epoxypropan- lzzlSSZ)ben ^l) -y-butyrolactone 
Dimethylformamide (100 ml) and potassium carbonate (10 
g) were added to a- (2 ' -hydroxybenzyl) -y-butyrolactone (5.0 g) , 
and (S)-glycidyl nosylate (6 g) was added. The mixture was 
stirred at room temperature for 2 days. The reaction mixture 
25 was concentrated under reduced pressure and water was added. 
The reaction mixture was extracted with ethyl acetate. The 
organic layer was dried over anhydrous sodium sulfate and 
concentrated under reduced pressure to give the title compound 

30 ^-NMrIcDC^) : 1-90-2. 05 (m, 1H) , 2.06-2.30 <m, 1H, , 2.62-3.00 (m. 



15 



7.18(m, 2H) 



(?.S) -a- (2 '- (2-hvdroxy-3- (4- (naphthalen-2-yl) piperidino) - 
prop yloxv) benzyl) -y-butv rolactone 

(2S) -a- (2 '- (2 ,3-Epoxypropan-l-yloxy) benzyl) -y- 
butyrolactone (1.5 g) and 4- (naphthalen-2-yl) piperidine (1.5 g) 
5 were dissolved in methanol (50 ml) and the reaction mixture was 
refluxed under heating for 2 hr. After cooling, the solvent 
was evaporated under reduced pressure and the obtained oil was 
purified by silica gel column chromatography 
(chloroform/methanol) to give the title compound (1.3 g) . 
10 l H-NMR(CDCl,):1.80-2.00(m, 5H) , 2.10-2.22(m, 1H) , 2 . 48-2 . 58 (bs , 
1H), 2.60-2.78(m, 4H) , 2.98-3.05(m, 1H) , 3 . 07-3 . 09 (bs , 1H) , 
3.37-3.40(m, 1H) , 4.00-4.04(m, 2H) , 4.06-4.23(m, 2H) , 4.25- 
4.32(m, 1H), 6.80-6.92(m, 2H) , 7 . 15-7 . 20 (m, 1H) , 7.22-7.25(m, 
1H), 7.37-7.43(m, 3H) , 7.66(s, 1H) , 7.77-7.82(m, 3H) 

is Example 328 

(1) N- (2 > -hydroxybenzyl) -2-oxazolidone 

2-Oxazolidone (3.0 g) was dissolved in dimethylf ormamide 
(120 ml) and sodium hydride (2.5 g) was added under ice-cooling. 
The mixture was stirred at room temperature for 1 hr and 2- 

20 methoxybenzyl chloride (6.5 g) was again added under ice- 
cooling. The mixture was heated to 60°C and stirred for 1 hr. 
The mixture was allowed to reach room temperature and poured 
into ice-water. The aqueous layer was extracted with ethyl 
acetate and the organic layer was dried over anhydrous 

25 magnesium sulfate. The organic solvent was concentrated under 
reduced pressure to give an oil (8.0 g) . Methylene chloride 
(100) was added thereto, and boron tribromide (9 ml) was added 
dropwise under stirring at -7 8°C. Then, the reaction mixture 
was stirred for 2 hr under ice-cooling. The reaction mixture 
,o was poured into ice water and extracted with chloroform. The 



(5.5 g) • 

1 H-NMR ( CDC1 ? ) : 3 . 4 3 ( t , 2H. J = 8.3), 3.82(s, 3H) , 4.28(t, 2H, 



J-8.3), 4.42(s, 2H), 6. 81-6.97 (m, 2H) , 7.24-7.30(m, 2H) 
m <S) -N- (2 '- (2-hydroxv-3- (4- (naphthalen-2-yl) piperidinojj: 
propyloxy) benzyl) -2-oxazolidone 

Dimethylformamide (100 ml) and potassium carbonate (10 
5 g) were added to N- (2 ' -hydroxybenzyl) -2-oxazolidone (5.0 g) and 
(S)-glycidyl nosylate (6 g) was added, and then the mixture was 
stirred at room temperature for 2 days. The reaction mixture 
was concentrated under reduced pressure and water was added. 
The reaction mixture was extracted with ethyl acetate. The 
io organic layer was dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue was washed 
with hexane to give an oil (6.0 g) . The oil (1.5 g) and 4- 
(na P hthalen-2-yl)pi P eridine (1.5 g) were dissolved in methanol 
(50 ml) , and the mixture was refluxed under heating for 2 hr. 
J5 After cooling, the solvent was evaporated under reduced 

pressure and the obtained oil was purified by silica gel column 
chromatography (chlorof orm/methanol) to give the title compound 
(2.7 g) . 

^H-NMR(CDC1 3 ) : 1.80-2. 00 (m, 4H) , 2.20-2.25(m, 1H) , 2.32-2.40(m, 
20 1H), 2.58-2.75(m, 3H) , 3.10 (t, 2H. J-9.7), 3.39(t, 2H, J-8.3), 
3.91-3.98(m, 1H) , 4 . 04-4 . 10 (m, 1H) , 4 . 17-4 . 15 (m f 3H) , 4.42- 
4.60(m, 2H), 6.82-6.95(m, 2H) , 7.19-7.30(m, 1H) , 7.31-7.38(m, 
1H), 7.39-7.50(m, 3H) , 7.65(s, 1H) , 7.77-7.82(m, 3H) 

The structural formulas of the compounds obtained in 
25 Examples 321 to 328 are shown in the following. 




By the reactions in the same manner, the following 



compounds can be synthesized. 
Example 401 

(SI -1- (4- (l-methvl-2-oxoindolin-5-vl) piper idino) -3- (2- (5- 
m^rh yl-1 . 3 . 4-oxadia2Ql-2-yl) benzo (b) furan-4- y lo xy) -2-propanol 
5 Example 402 

(SI -1- (4- (lH-indol-5-yl) piperidin o) -3- (2- (5-methyl-l , 3 , 4- 
oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-prop anol 
Example 403 

(S) -1- (4- (l-methylindol-5-yl) piperidino ) -3- (2- (5-methyl-l ,3,4- 
io oxadiazol-2-vl) benzo (b) furan-4 -vloxy) -2-propanol 
Example 404 

(S) -1- (4- (2 , 2-dimethyl-2 . 3-dihydrobenzo ( b) furan-6- 
yl) piperidino) -3- (2- (5-meth vl-l , 3 , 4-oxadiazol-2- 
yl) benzo (b) furan-4-ylox y ) -2-propanol 
is Example 405 

(S) -1- (4- (4-chloro-2 ,2-dimethvl-2 , 3-dih vdrobenzo (b) thiophen-6- 
yl ) piperidino) -3- (2- (5-methvl-l , 3 , 4-oxadiaz ol-2- 
yl) benzo (b) furan-4-ylox y) -2-propanol 
Example 406 

20 lS ) -1- (4- (2-methvl-2 , 3-dihvdrobenzo (b) furan-5- yl) pi peridino) -3- 
(2- (5-methvl-l , 3 . 4-oxadiazol-2-yl) ben zo (b) furan-4-yloxy) -2- 
propanol 
Example 407 

(s) -i- ( 4 - (2 , 4 , 6-trimethylphenyl) p iperidino) -3- (2- (5-methyl- 
25 1,3, 4-oxadiazol-2-yl) benzo (b) f uran-4-yloxy ) -2-p ropanol 
Example 408 

(SI -1- (4- (3 , 5-dichlorophenvl) pipe r idino) -3- (2- (5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) f uran-4-y loxy ) -2-pro panol 
Example 409 

30 f si -i- (4- (2-methylbenzo (b) furan-6-yl) p iperidino) -3- (2- (5- 
Kxampxe 4i0 

(s) -x- (4- (3-methylbenzo (d) isoxaz ol- 5-vl) piperidino) 3 - U- 

^thyl^ l .3 ,4-oxadiazol-2-vl) benzo (b) f uran-4- y l o xy) -2-propanol 




Example 411 

(S) -1- (4- (2H-l-oxoisoindolin-5-yl) piperidino) -3- (2- (5- methyl- 
1,3, 4-oxadiazol-2-vl) benzo (b) f uran-4- vloxy) -2-propanol 
Example 412 

5 (S ) -i- (4- (2-methyl-l-oxoisoindolin-5-y l) Piperidino) -3- (2- (5- 
methyl-1 , 3 . 4-oxadiazol-2-yl) benz o (b) furan-4-yloxy) -2-propanol 

The structural formulas of the compounds obtained in 
Examples 401 to 412 are shown in the following Table 1. 



10 




Example 413 



Example 414 

ts) -i- (4- (isoquinolin-6-yl) piperidi no) -3- (2- (5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2-pr opanol 
Example 415 

5 (S) -1- (4- (quinolin-3-vl) piperidino) - 3- (2- (5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2-prop anol 
Example 416 

(S) -1- (4- (7-methyl-2 , 3-dihydrobenzo (b ) f uran-5-yl) piperidino) -3- 
12- (5-methyl-l , 3 , 4-oxadiazol-2-yl) benz o (b) furan-4-yloxy) -2- 
io propanol 
Example 417 

IS) -1- (4- (7-chloro-2 , 3-dihydrobenzo (b) furan-5-yl) piperidino) -3- 
(2 - ( 5-methyl-l , 3 , 4-oxadiazol-2-yl) benz o (b) f uran-4-yloxy ) -2- 
propanol 
is Example 418 

(S) -1- (4- (lH-2-oxoindolin-5-yl) pip eridino) -3- (2- (5-methyl- 
1 . 3 . 4-oxadiazol-2-vl) benzo (b) f uran-4 -yloxy) -2-propanol 
Example 419 

(S) -1- (4- (3-chloro-4-f luorophenyl) piperidino) -3- ( 2- (5 -methyl- 
20 i,3. 4-oxadiazol-2-yl) benzo (b) fu ran-4-yloxy ) -2-propanol 
Example 420 

(s) (4 - ( 4 , 5-dimethvlthiophen-2-yl) p iperidino) -3- (2- (5-methyl- 
1.3. 4-oxadiazol-2-vl) benzo (b) furan- 4-vloxy) -2-propanol 
Example 421 

25 ( S ) -1- (4- (4 . 5-dichlorothiophen-2-yl) piperidino) -3 - (2- (5-methyl- 
1.3. 4-oxadiazol-2-yl) benzo (b) f uran-4 -yloxy ) -2-propanol 
Example 422 

IS) -1- (4- (2-methvlpyridin-4-yl) piper idino) -3- (2- (5-methyl- 
1.3. 4-oxadiazol-2-yl) benzo (b) furan- 4-yloxy) -2-propanol 
30 Example 423 



Example 424 

f.sj ^l- (4- (4 . 5-dichlorofuran-2-vl) piperi dino) -3- (2- (5-methyl 



1,3, 4-oxadiazol-2-yl) benzo (b) furan-4-yloxy) -2-propanol 

The structural formulas of the compounds obtained in 
Examples 413 to 424 are shown in the following Table 2. 



5 Table 2 




Ex. No. 


Substituent R 1 


Ex. No. 


Substituent R 1 


413 




419 


Cl 


414 




420 


Me 


415 




421 




416 


-ocp 

Me 


422 


Me 


417 


Cl 


423 


Me 



41b 

| 



— N 



Example 425 

(SI -1- (4- (4-chloro-2-methYlphenyl)piperidino) -3- ( 2- (5-methyl- 
1.3. 4-oxadiazol-2-vl) benzo (b) f ran-4- yloxy) -2-propanol 

hydrochloride 1/2 hydrate 

5 (S) _ 2 - (4-Glycidyloxybenzo (b) f ran-2-yl) -5-methyl-l ,3,4- 

oxadiazole (7.0 g) and 4- (4-chloro-2-methylphen y l) piperidine (6 
g) were heated in methanol for 3 h with stirring. The solvent 
was evaporated and an oil was purified by silica gel column 
chromatography (chlorof orm/methanol) . The obtained oil was 

io dissolved in acetone and hydrochloric acid - ethanol was added 
to give the title compound (6.8 g) , melting point 201 - 203°C. 
Example 426 

fS) -1- (4- (2 , 6-dimethoxyphenvl) piper idino) -3- (2- (5-methyl-l ,3,4- 
oxadiazol-2-yl) benzo (b) f ran-4-yloxy ) -2-prop anol 1/2 

is terephthalate 1/2 hydrate 

In the same manner as in Example 425, the title compound 
was synthesized from (S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 
me thy 1-1, 3, 4-oxadiazole and 4- (2 , 6-dimethoxyphenyl) piperidine , 
melting point 170 - 171°C. 

20 Example 427 

(SI -1- (4- (3-fluoro-4-methvlphenyl) piperidino) -3- (2- ( 5-methyl- 
1 .3 .4-oxadiazol-2-vl) benzo (b) f ran-4-yloxy) -2 -propanol 
hydrochloride 

In the same manner as in Example 425, the title compound 
25 was synthesized from (S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 
methyl-1, 3, 4-oxadiazole and 4- (3-fluoro-4- 
methylphenyl) piperidine, melting point 214 - 216°C. 
Example 428 

(S) -1- (4- (2 ,4 ,6-trimethoxyphenyl) p iperidino) -3- (2- (5-methyl- 
30 i V4-o xadiazol-2-yl) benzo (b) f ran- 4 -yloxy) -2-propanol 1/2 



was synthesized from ( S ) -2- (4-glycidyloxybenzo <b) fran-2-y.O 
methyl-1 ,3 , 4-oxadiazole and 4- (2,4,6- 



trimethoxyphenyDpiperidine, melting point 209 - 211°C. 
Example 429 

(S) -1- (4- (4-chloro-2 , 6-dimethoxyphenyl) p iperidino) -3- (2- (5- 
m^th yl-1 . 3 . 4-oxadiazol-2-yl) be n zo (b) f ran-4-yloxy) -2-propanol 

5 1/2 terephthalate dihydrate 

In the same manner as in Example 425, the title compound 
was synthesized from (S) -2- (4-glycidyloxybenzo (b) f ran-2-yl) -5- 
methyl-1,3 ,4-oxadiazole and 4- (4-chloro-2 , 6- 
dimethoxyphenyl) piper idine, melting point 231 - 232°C. 

io Example 430 

(S) -1- (4- (3-chloro-4-ethoxvphenyl) pi peridino) -3- (2- ( 5 -me thy 1- 
1.3. 4-oxadiazol-2-vl) benzo (b) f ran-4- yloxy) -2-propanol 
hydrochloride 

in the same manner as in Example 425, the title compound 
is was synthesized from ( S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 
methyl-l,3,4-oxadiazole and 4- (3-chloro-4- 
ethoxyphenyDpiperidine, melting point 212 - 214°C. 
Example 431 

IS) -1- (4- (3-chloro-4-isopropoxvphenyl) p iperidino) -3- (2- (5- 
20 methvl-1 , 3 , 4-oxadiazol-2-yl) benzo (b) f ran- 4-yl oxy ) -2-propanol 
hydrochloride 

In the same manner as in Example 425, the title compound 
was synthesized from (S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 
methyl-1 ,3 ,4-oxadiazole and 4- (3-chloro-4- 
25 isopropoxyphenyDpiperidine, melting point 204 - 206°C. 
Example 432 

(S) _!_ ( 4 - (4-methoxy-2-methvlphenyl ) piperidino) -3- (2- ( 5 -methyl - 
1 , 3 . 4-oxadiazol-2-vl) benzo (b) f ran-4-yloxy) -2-p ropanol 
hydrochloride monohydrate 

In the same manner as in Example 425, the title compound 



30 



methylphenyllpipendme, melting point 190 - 192^C. 
Exairple 433 



(S) -1- (4- (5-chloro-4-methoxv-2-methylphenyl) piperidino ) -3- (2- 
(5-meth yl-l . 3 , 4-oxadiazol-2-yl) benzo (b) f r an-4-yloxy ) -2-propanol 
hydrochloride 1/2 hydrate 

In the same manner as in Example 425, the title compound 
5 was synthesized from (S) -2- (4-glycidyloxybenzo (b) f ran-2-yl) -5- 
methyl-l,3,4-oxadiazole and 4- (5-chloro-4-methoxy-2- 
methylphenyDpip-eridine, melting point 240 - 242°C. 
Example 434 

(S) -1- (4- (2 , 4-dimethoxyphenyl) piperidino) -3- (2- (5-methyl-l ,3,4- 
10 oxadiazol-2-vl) benzo (b) f ran-4-ylo xv) -2-propanol terephthalate 
In the same manner as in Example 425, the title compound 

was synthesized from (S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 

methyl-l,3,4-oxadiazole and 4- (2 , 4-dimethoxyphenyl) piperidine , 

melting point 192 - 194°C. 
is Example 435 

(SI -1- (4- (4-chloro-2-f luoro-3-methvlphenyl) piperidino ) -3- (2- (5- 
meth yl-1 . 3 , 4-oxadiazol-2-yl) benzo (b) f ran-4-yloxy ) -2-propanol 
hydrochloride 

In the same manner as in Example 425, the title compound 
20 was synthesized from (S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 
methyl-l,3,4-oxadiazole and 4- (4-chloro-2-f uluoro-3- 
methylphenyl) piperidine, melting point 218 - 220°C. 
Example 436 

(S) -1- (4- (4-f luoro-2-methvlphenyl) piperidi no) -3- (2- (5-methyl- 
25 i,3. 4-oxadiazol-2-yl) benzo (b) f r an-4-yloxy ) -2-propanol 

hydrochloride 1/2 hydrate 

In the same manner as in Example 425, the title compound 

was synthesized from (S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 

methyl-l,3,4-oxadiazole and 4- (4-f luoro-2-methylphenyl) - 
30 piperidine, melting point 245 - 247°C. 



(5-methvl-l,3,4-oxadia 2 o l-2 -^ 
hydroch lor ide 



no j_ 



in the same manner as in Example 425, the title compound 
was synthesized from (S) -2- (4-glycidyloxybenzo (b) f ran-2-yl) -5- 
methyl-l,3,4-oxadiazole and 4- (3-chloro-4-methoxy-5- 
methylphenyl) piperidine, melting point 222 - 224°C. 
5 Example 438 

fSl -1- (4 - (l-methoxynaphthalen-2-vl)piperidin o) -3 - (2- ( 5-methyl- 
1.3. 4-oxadiazol-2-yl) benzo (b) f ran-4-yloxy ) -2-propanol 
hydrochloride 1/2 hydrate 

in the same manner as in Example 425, the title compound 
10 was synthesized from (S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 
methyl-l,3,4-oxadiazole and 4- (l-methoxynaphthalen-2- 
yl) piperidine, melting point 149 - 151°C. 
Example 439 

(S) -1- (4- (3,4-dimethyl-2-methoxyphen vl)piperidino) -3- (2- (5- 
15 me thvl-l ,3 ,4-oxadiazol-2-yl) benzo (b) f ran-4 -y loxy ) -2-propanol 

hydrochloride monohydrate 

in the same manner as in Example 425, the title compound 

was synthesized from (S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 

methyl-l,3,4-oxadiazole and 4- (3 , 4-dimethyl-2-methoxyphenyl) - 
20 piperidine, melting point 214 - 216°C. 

Example 440 

f si -1 -17.- t 5-methvl-l , 3 ■ 4-oxadiazo3 -2-vl) benzo (b) f ran-4-yloxy ) - 
3- ( 4- (2 . 4 . 6-trimethylphenvl) piper i dino) -2-propanol 
hydrochloride 

in the same manner as in Example 425, the title compound 
was synthesized from ( S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 
methyl-1 , 3 , 4-oxadiazole and 4- (2 , 4 , 6-trimethyl P henyl) piperidine , 
melting point 158 - 160°C. 
Example 441 

so (,) ^ 2 -^- m ^ 1 - L ^ .4-oxadiazol-2-yl) b enzo (b) f ran-4-yloxy ) - 



wa 



s synthesized from (S) -2- (4-glycidyloxybenzo (b) frarw 



i - y i ) - o 



methyl-l,3,4-oxadiazole and 4- ( 3-methylthiophenyl ) piperidine , 



melting point 176 - 178°C. 
Example 442 

(S) -1- (2- (5-methyl-l ,3 , 4-oxadiazol-2-yl ) benzo (b) f ran-4-ylo xy) - 
3- (4- (4-methylthiophenyl) piperidino) -2-propanol hydro chloride 
5 1/2 hydrate 

in the same manner as in Example 425, the title compound 
was synthesized from (S) -2- (4-glycidyloxybenzo (b) f ran-2-yl) -5- 
methyl-l,3,4-oxadiazole and 4- (4-methylthiophenyl) piperidine, 
melting point 180 - 182°C. 

10 Example 443 

IS) -1- (4- (indolin-l-yl) piperidino) -3- (2- (5-methyl-l , 3 , 4- 
oxadiazol-2-yl) benzo (b) f ran-4-yloxy ) -2-propanol 3/2 
terephthalate 1/2 hydrate 

In the same manner as in Example 425, the title compound 

is was synthesized from (S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 
methyl-l,3,4-oxadiazole and 4- ( indolin-l-yl) piperidine , melting 

point 182 - 184°C. 
Example 444 

(S) -1- (4- (indol-l-yl) piperidino) -3- (2 - (5-methyl-l , 3 , 4- 
20 oxadiazol-2-yl) benzo (b) f ran- 4-yloxy ) -2-propanol 
monoterephthalate 1/2 hydrate 

In the same manner as in Example 425, the title compound 
was synthesized from (S) -2- (4-glycidyloxybenzo (b) fran-2-yl) -5- 
methyl-l,3,4-oxadiazole and 4- ( indol-l-yl) piperidine , melting 

25 point 145 - 147°C. 
Example 445 

(S) -1- (4- (4-chloro-3-ethylphenyl) piperidi no) -3- (2- (5-methyl- 
1,3, 4-oxadiazol-2-yl) benzo (b) f ran- 4-yloxy) -2-propanol 
hydrochloride 

30 In the same manner as in Example 425, the title compound 



piperidine, melting point 177 - 178 
Example 446 



fR> - 1 -(4-(4-chloro-3-isopropvlphenyl) p i p e ri dino)-3-(2 (5 
^h yl -1.3. 4-oxadiazol-2-vl) benzo ( b ) f ran- 4-y loxy) -2-propanol 
hydrochloride 

In the same manner as in Example 425, the title compound 
5 was synthesized from (S) -2- (4-glycidyloxybenzo (b) f ran-2-yl) -5- 
methyl-l,3,4-oxadiazole and 4- (4-chloro-3-iso P ropylphenyl) - 
piperidine, melting point 154 - 156°C. 
Example 447 

(S) -3- (3- (3- (4- (3 , 4-dichlorophenyl) piperidino) -2 - 
10 hvdroxypropyJoxv) benzyl) p xa zolidin-2-one terephthalate 

in the same manner as in Example 425, the title compound 
was synthesized from (S) -3- (3-glycidyloxybenzyl) oxazolidin-2- 
one and 4- (3 , 4-dichlorophenyl) piperidine , melting point 157 - 

159°C. 
15 Example 448 

( S) -1- (3- (3- (4- (3 ,4-dichlorophenvl) pipe ridino) -2- 
v, Y H^v Y pr 0 p Y loxy)benz Y n P vrrolidin-2-one terephthalate 1/2 

hydrate 

in the same manner as in Example 425, the title compound 
20 was synthesized from (S) -1- (3-glycidyloxybenzyl) pyrrolidin-2- 
one and 4- (3 , 4-dichlorophenyl) piperidine , melting point 132 - 
134°C. 

Example 449 

fS) -1- (3- (2-hydroxy-3- (4- (na phthalen-2-yl) piperidino) - 
25 oropyloxy) benzyl) pyrrol idin-2-one terephthalate 

In the same manner as in Example 425, the title compound 
was synthesized from (S) -1- (3-glycidyloxybenzyl) pyrrolidin-2- 
one and 4- (naphthalen-2-yl) piperidine , melting point 153 - 

155°C. 
30 Example 450 



In the same manner as in Example 42b, ^r.e uue compoui 
was synthesized from (S) -1- ( 2-glycidyloxybenzyl ) pyrrolidin-2- 



one and 4- (3 , 4-methylenedioxyphenyl) piperidine , melting point 

169 - 171°C. 
Example 451 

i n\ -fx- (3- (3- (4- (3 .4-dichlorophenvl) piperidino) -2- 

s hY drpx ffi rp £ yJ 1 ox y ^ 

in the same manner as in Example 425, the title compound 
was synthesized from (S) -a- (3-glycidyloxybenzylidene) -y~ 
butyrolactone and 4- (3 , 4-dichlorophenyl) piperidine , melting 

point 147 - 149°C. 
io Example 452 

,ci (?.-hvdroxv-3 - (4- (naphtha T»n -7- Y l> piperidino) - 

n,v) benzvlidene) -y-butyrpl artone hydrochloride 
In the sl^^r as in Example 425, the title compound 
was synthesized from (S) -a- (3-glycidyloxybenzylidene) -y- 
15 butyrolactone and 4- (naphthalen-2-yl) piperidine , melting point 

82 - 84°C. 

The structural formulas of the compounds obtained in 
Examples 425 - 452 are shown in the following. 
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Formulation Example 

Of the compounds of the present invention, a compound of 
the formula (I) (50 mg) is thoroughly kneaded with lactose (98 
mg) , cornstarch (45 mg) and hydroxypropylcellulose (3 mg) in a 
5 kneader. The kneaded product is passed through a 200 mesh 
sieve, dried at 50°C and passed through a 24 mesh sieve. The 
resulting product is mixed with talc (3 mg) and magnesium 
stearate (1 mg) and compressed with a 9 mm diameter pounder to 
give a tablet weighing 200 mg. The tablets may be sugar coated 
io or film coated as necessary. 

Experimental Examples 1 - 5 are shown in the following, 
in Experimental Examples 1 , 2 and 5 , (S) -1- (4-indolyloxy) -3- [4- 
hydroxy-4-(2-naphthyl)piperidino]propan-2-ol described in 
W097/48698 was used as a compound for comparison. 
1S Experimental Example 1 : ^HTia receptor binding test 

The experiment was conducted according to the method of 
M.D. Hall et al (J. Neurochem. 44, 1685-1696 (1985)). 

Cryopreserved rat hippocampus was homogenized in a 20- 
fold wet weight amount of 50 mM Tris-HCl buffer (pH 7.4) , and 
20 th e homogenate was centrifuged at 500xg for 10 min. The 
supernatant was centrifuged at 40000*g for 10 min and the 
sediment was incubated at 37°C for 10 min, which was followed 
by centrifugation at 40000xg for 10 min. To the sediment was 
added a 20-fold amount of 50 mM Tris-HCl buffer (pH 7.4) and 
25 the mixture was homogenized, which was followed by 

centrifugation again at 40000xg for 10 min. 50 mM Tris-HCl 
buffer (pH 7.4, 100-fold volume) containing 1 mM MnCl 2 was 
added to the sediment and the mixture was homogenized, which 
was used as a membrane solution. To a 96 well plate were 
30 successively added a test solution (25 ml), ( 3 H) -8-OH-DPAT 



membrane solution (0.45 ml) preincubated at 37°C. and incubateu 
at 37°C for 12 min. After completion, the reaction mixture was 



filtered through a GF/B glass filter and the filter was washed 
5 times with 50 mM Tris-HCl buffer (pH 7.4). The radioactivity 
left on the filter was measured with a Top Count. For total 
binding measurement, 0.005N hydrochloric acid (25 ml) was used, 

5 and for the measurement of nonspecific binding, a test solution 
containing WAY-100635 (final concentration 1M, 25 ml) instead 
of the test substance was used. The total binding and 
nonspecific binding were measured in quadruplicate, and the 
test substance was measured in duplicate. 

io The IC 50 value was calculated by two-point interpolation 

and Ki value was calculated according to the following equation 
using Kd value obtained from each measurement. 
Ki=IC 50 / (1+C/Kd) 

IC 50 : concentration of 50% binding inhibition 
15 C: concentration of ligand 

The results are shown in Table 3 below. 
Experimental Example 2 : 5-HT transporter binding test 

The experiment was conducted according to the method of 
Habert, E . et al (Eur. J. Pharmacol., 118; 107-114 (1985)). 
20 Rat brain cortex was homogenized using Polytron in ice- 

cooled 50 mmol/L Tris-HCl buffer (pH 7.4). After 
centrifugation at lOOOxg and 4°C for 10 min, the supernatant 
was transferred to a different centrifugation tube. This was 
centrifuged at 40000xg and 4°C for 20 min, and 50 mmol/L Tris- 
25 HC1 buffer (pH 7.4) was added to the sediment to give a 

suspension. This was incubated at 37°C for 10 min, centrifuged 
at 40000xg and 4°C for 20 min, and suspended in 50 mmol/L Tris- 
HCl buffer (pH 7.4) (diluted 100-fold of brain wet weight) 
containing 120 mmol/L NaCl and 5 mmol/L KCl, which was used as 
30 a membrane solution. For binding inhibition test, it was 



90 min. For total binding, a solvent was used and for 
nonspecific binding, fluvoxamine having a final concentration 



of 10 umol/L was used. 

Using a cell harvester, the reaction mixture was 
filtered through a GF/B glass filter treated with 0.1% 
polyethyleneimine to stop the reaction and washed 3 times with 
5 3 mL of ice-cooled 50 mmol/L Tris-HCl buffer (pH 7.4). The 
radioactivity was measured using a P plate. 
The results are shown in Table 3. 
Table 3 Test results of Experimental Examples 1 and 2 
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5-HT 1A receptor 

binding 

Ki value (nM) 


5-HT transporter 
binding 
Ki value (nM) 


compound for 
reference 


0.16 


55 


compound of 
Example 6 


2.3 


1. 10 


compound of 
Example 8 8 


0 .75 


0.32 


compound of 
Example 136 


0.37 


0.18 


compound of 
Example 13 8 


0.68 


1.60 



As is evident from Table 3, the compound of the present 
invention showed strong affinity for both 5-HT 1A receptor and 
5-HT transporter. 

Experimental Example 3 : antagonistic act ion against lowering of 

is body temperature 

From the antagonistic action of the test substance 
against decrease in the body temperature due to 8-OH-DPAT, 
transfer of the test substance into the brain was established. 
At the same time, it was clarified if the test substance acts 
20 as an agonist or as an antagonist on the 5-HT 1A receptor. 

The rectal temperature of male ddY mice was measured 



parenterally, and after a certain rime, b-OH-i>PAI U my/ Kg, 
25 subcutaneously administered. The rectal temperature was 



measured 30 min later (post-value) . 

The pre-value and post-value obtained by the measurement 
were compared, and the action of the test substance on the 
decrease of body temperature due to 8-OH-DPAT was observed. 

5 The results of Experimental Example 3 establish that the 

compound of the present invention acts as an antagonist on 5- 
HT 1A receptor, because the compound given orally in 0.1 - 100 
mg/kg antagonizes the lowering of the body temperature due to 
8-OH-DPAT. From the results, it is suggested that the compound 

io of the present invention is superior in the bioavailability and 
transfer into the brain. 

Experimental Example 4 : forced sw imming test 

The test substance was administered orally or 
parenterally to male ddY mice, and after a certain time, the 
15 mice were placed in a water tank (material: vinyl chloride, 
color: black, inner diameter: 10 cm, height: 25 cm, water 
depth: 15 cm, water temperature: 25°C) , and subjected to 6 min 
test trial. The movement of the animal was videotaped with a 
CCD camera set right above the water tank, and analyzed against 
20 immobility time during 4 minutes from 2 to 6 min after the 
start of swimming, using an image analysis system/forced ' 
swimming analysis program [Neuroscience Inc.: Videoimage motion 
analyzer (AXIS series) / (TARGET/7M) ] . 

The results of Experimental Example 4 reveal that, while 
25 the conventional SSRI requires several days for expression of 
an action, the compound of the present invention significantly 
shortened the immobility time by the single oral administration 
of 0.1 - 100 mg/kg thereof. From this, it is suggested that 
the compound of the present invention can be a so-called rapid 
30 onset antidepressant that shows quick expression of the anti- 



tixperimentdx iLxampxe _ 

agonist/antagonist of 5-HT 1A receptor 

The experiment followed the method of Katayama et al 



(Brain Res.; 745, 283-292, 1997). 

The brain of 2-week-old male Wistar rat was extracted, 
and a brain thin section (thickness 350 um) containing dorsal 
raphe nuclei was prepared using a microslicer. The brain thin 

5 section was treated in Ringer's solution containing pronase 
(0.4mg/mL) and protease type X (0.25mg/mL) at 30°C for 25 min 
and 15 min, respectively, and the dorsal raphe nuclei region 
was micropunched out. The brain thin section punched out was 
subjected to pipetting in a culture dish filled with the 

10 Ringer's solution to isolate the nerve cell. The isolated 

nerve cell (dorsal raphe nuclei cell) was subjected to nystatin 
perforated patch clamp method (Akaike & Harata, Jpn. J. 
Physiol.; 44, 433-437, 1994) and the inward K + current induced 
by the test substance and the like was measured under membrane 

is voltage-clamp condition (V H = -60 mV) . For the measurement of 
the inward K + current via the 5-HT 1A receptor, an extracellular 
solution and a patch pipette solution having the following 
compositions were used simultaneously. 

extracellular solution (mmol/L) : NaCl, 135; KC1 , 20; MgCl 2 , 

20 1; CaCl 2 , 2; D-glucose, 10; HEPES, 10; tetrodotoxin , 3*10 -4 ; 
LaCl 3 , 10 

patch pipette solution (mmol/L): KC1, 150; HEPES, 10 

To the above-mentioned patch pipette solution was added 
nystatin (Sigma, Lot No. 33H0762) to the final concentration of 
25 75 U-g/mL before the electric measurement. 

The current response was measured with a voltage clamp 
amplifier (List Medical, L/M-EPC7), and the obtained results 
were recorded on a chart of a recticorder (Nihondenki Sanei, 
RECTIH0RIZ-8K) , digitized by a PCM recording device (NF 
30 electric Instruments, RP-882) and videotaped by a VCR 



followed a Y-tube method (Murase e: ai. , Brain Res., d-d 
1990) . 



First, 8-OH-DPAT (1CT 7 mol/L) was administered to the 
isolated nerve cell (dorsal raphe nuclei cell) obtained above, 
and the level of the inward K + current response was measured. 
The cells that showed an inward K + current response of not less 
5 than 15 pA were subjected to the following test. 

8-OH-DPAT was washed out for 2 min from the above- 
mentioned cells and the test substance and pindolol (reference 
substance which is an antagonist) were administered for 1 min r 
and the level of the inward K + current response by each of them 
10 was measured. From immediately after administration of the 
test substance or the reference substance, a mixture of 8-OH- 
DPAT (10~ 7 mol/L) and the test substance or reference substance 
was administered, and the level of the induced inward K" 
current response was measured. The measurement results and the 
15 level of the current response in the same cell by 8-OH-DPAT 

alone were compared, based on which the antagonistic action on 
the 8-OH-DPAT induction current was considered. Every current 
response was expressed upon standardizing according to the 
following calculation equation based on the level of the 8-0H- 
20 DPAT (1CT 7 mol/L) induction current in the same cell. 

The inward K + current response inducing action (5-HT 1A 
agonistic action) by the test substance alone was determined 
from the following equation. 

inward K + current response inducing action (%) by test 
25 substance alone = (ITD-rlDPAT) xlOO 

ITD: level of inward K + current response by test substance 
alone 

I DPAT : level of 8-OH-DPAT (10~ 7 mol/L) induced inward K + 
current in the same cell 



was determined according to the following equatio 
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antagonistic action of test substance on 8-OH-DPAT 
induced inward K + current (% of control) = (IMIX-IDPAT) xlOO 

IMIX: level of 8-OH-DPAT (10" 7 mol/L) induced inward K + 
current in the presence of test substance 

IDPAT: as defined above 



According -to the results of Experimental Example 5, the 
respective values of inward K + current inducing action (%) by 
the test substance alone at a concentration of 10" 7 mol/L and 
10 the antagonistic action (% of control) of the test substance on 
the 8-OH-DPAT induced inward K + current were almost nil, 
showing that the compounds of the present invention (compounds 
of Examples 6, 88, 136, 138 etc.) are silent antagonists of 5- 
HT 1A receptor. 

I5 in contrast, the compound for reference showed an action 

of a partial agonist at a high dose <10~ 7 mol/L) . 

Effect of the Invention 
The compound of the present invention shows selective 
affinity for as well as simultaneous antagonistic activity 
20 against 5-HT 1A receptor, and also shows a 5-HT reuptake 
inhibitory activity. Thus, the compound of the present 
invention is useful as a so-called rapid onset antidepressant 
that shows quick expression of an anti-depressive effect. It 
is also useful for the treatment of 5-HT mediated diseases of 
25 the central nervous system, such as schizophrenia, anxiety 

neurosis, obsessive-compulsive disorder (OCD) , panic disorder, 
social anxiety disorder ( social phobia), seasonal emotional 
disorder (seasonal affective disorder), Anorexia Nervosa, 
Bulimia Nervosa, nocturnal enuresis, children's hyperlocomotion , 
^ post-traumatic stress disorder (PTSD) , senile dementia, 



premenstrual syndrome (PMS) , abnormal body temperature 



regulation and sexual disorder, pain, abnormality in the 
cardiovascular system, drug abuse and the like. 

This application is based on patent application Nos. 
5 142750/1999, 166160/1999, 277384/1999 and 018080/2000 filed in 
Japan, the contents of which are hereby incorporated by 
reference. 



